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LIST OF ABBREVIATIONS

AZP - ascarbate-dependent lipid peroxidation
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NADPH - NADPH - dependent lipid peroxidation
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OL - total lipids
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FFA - free fatty acids

SOD - superoxide dismutase

SROL - free-radical oxidation of lipids
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TTZ - Tashkent Tractor Plant
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The need for prosthetics of tooth row defects with removable prostheses in
patients after 50 years of age reaches 56%, in younger age (40-50 years).
removable prostheses are also used quite often There is no doubt that the technique
of manufacturing dental prostheses, material science in prosthetic dentistry has
made significant progress. Nevertheless, the number of patients dissatisfied with
dental prostheses is not decreasing, but tends to increase. The researches of the
staff of the chair of orthopedic dentistry under the direction of H.I. Irsaliev and
N.L. Khabilov have shown that the process of adaptation to wearing dentures is
influenced by various factors. In particular, the influence of residual monomer in
the base structure of the dental prosthesis on the adaptation process has been
established (Y.G. Romanova et al., 2012), different adaptive capabilities of the
patient's organism in need of prosthetics (Kh.I. Irsaliev, 2001). A.l. Volozhin
(2004) points out that the process of adaptation to dentures has a cortical character
and depends on the type of higher nervous activity. Probably, unfavorable
environmental conditions, harmful conditions of production, in which workers in
need of prosthetic dental care are employed, have a certain role on the adaptive
abilities of the patient.

Numerous scientific studies indicate that the prevalence of major dental
diseases among the population reaches 95-100% (A.V.Alimsky, 1983; S.V.Lerina,
1987). At the same time, the facts testifying to the increase of complicated forms
of diseases of odontogenic etiology are especially alarming (G.A. Khatskevich et
al., 1989; V.A. Kozlov, 1993). It has been noted that, in general, the dental status
of the country's population has a steady tendency to deteriorate (E.V. Borovsky,
1992; V.G. Butova, Y.M. Maksimovsky et al., 2000).

In the literature there are quite a lot of reports on the dental status of

representatives of professional and social groups of the population, as well as on
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the influence of occupational factors on dental morbidity (V.K.Kataeva, 2002;
V.K.Dzugaev, 2003 A.A.Agafonov 2012). Analysis of the current state of the
problem of complex assessment of the influence of various unfavorable factors of
industrial environment on the formation and course of diseases of the oral cavity
organs ( Abduazimov A.D., 1993; Zhumatov U.J., 1996; Volozhina A.l., 2004 )
allowed to reveal the relationship of general toxic effect with the features of
functional and morphological changes in the oral cavity organs.

Data on the influence of microelements contained in polymetallic dust of the
working zone air on the course of adaptation to dental prostheses, the need for
prosthetics of workers employed in non-ferrous metallurgy in the literature
available to us have not been found.

Dental prostheses, being an element of constant physical stimulus, not fully
replacing the natural integral structures, lead to the development of secondary
pathological changes of the oral cavity, associated with a violation of the structural
organization of cell membranes (Habibullaeva I.A., 1993). Activation of lipid
peroxidation process plays an important role in the development and course of a
number of pathological processes.

In this connection, the study of adaptation processes to various constructions
of dental prostheses is largely determined by the structural features of the cell
membrane, the integrity of which depends on the level of regulation of free-radical
reactions occurring in it and the lability of the protective antioxidant system.

S.S. Agzamkhodjaev (1998) notes the strengthening of processes of free-
radical oxidation of lipids during the development of adaptation processes of the
organism to dental prostheses and suggests the following of the organism to dental
prostheses and suggests corrective antioxidant therapy.

At present, the dynamics of changes in the antioxidant system of the
organism during the period of adaptation to dental prostheses is well studied, but
there is no formulated idea about the reaction of this system, the course and terms

of adaptation to different designs of dental prostheses in patients working in
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conditions of increased content of polymetallic dust in the air, at enterprises for the
production and processing of non-ferrous metals.

The current ecological situation clearly indicates the need for a more
interested approach to the topic of human health, which cannot be delayed. Due to
the rapid development of industry, around the enterprises there have been formed
constantly expanding technogenic biochemical provinces with increased content of
xenobiotics, heavy metals and other elements. At present, the problems of
occupational pathology do not receive sufficient attention from both the structures
managing production and public health authorities and medical personnel (B.P.
Markov, V.N. Kozin, 2003). The main reason for underestimating the role of
ecopathogenic risk in the development of dental diseases is the narrow
specialization of practitioners and the associated lack of vision of the whole picture
(K.A. Lebedev, N.B. Zhuruli, 1.D. Ponyakina, 2007). Similar problems are faced
by public health care in England, Denmark, Finland, Malaysia and Brazil (E.B.
Tuna, O. Aktoren, Y. Oshida, 2010), J. Ahlberg (1996) believes that the
organization of industrial dental care is not successful, despite better manpower
and equipment than in public health care. Sulfur dioxide, vapors and oxides of
manganese, chromium, phosphorus, zinc, cadmium even in minimal concentrations
have a clear destructive effect on the human body (Pokrovsky V.A., 1979;
Orishchenko V.1., 1991; Aida. S. et all, 1980). Thus, under prolonged exposure of
the organism to phosphorus and its inorganic compounds, occupational diseases
may develop in the form of toxic hepatitis (Kozlovsky V.A., Gubar M.P., 1982;
Koelsch F., Misch 1., 1927), atrophic and dystrophic changes in the mucous
membrane of the upper respiratory tract, pulmonary emphysema (Sanotsky 1.V. et
al., 1979), changes in the bone system, manifested in increased brittleness of
bones, sclerosing of epiphyseal ends, narrowing of the medullary canal of long
tubular bones (Kasavina B.S. et al., 1989). Dentists have also paid attention to the
negative influence of anthropogenic pollution on the condition of the dento-

mandibular system (ShurL.F., 1977; Abduazimov A.D., 1988, 1991;. Drachinskaya
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S.A., 1994; Kuzmina E.M. et al., 1997, Gileva O.S. et al., 1988, 2001; Zoloev
R.V., 1997; Suleymanova I.D. et al., 1999; Soellberg K.B. et all, 1983;
Spiechowicz E. et all, 1994).

Recently it was considered that there are no lesions of oral cavity tissues at
the production facilities, where the maximum permissible concentrations of
occupationally harmful substances, established by sanitary-hygienic norms, are
observed. However, the data of T.V.Bastanzhieva, obtained in 1999 and the results
of our research in 1986 showed that, even in compliance with sanitary-hygienic
norms, workers of chemical enterprises may have lesions of hard tissues of teeth
and periodontium. In this case, the action of "factors of low intensity" or hornless
influence is manifested (Bushan M.G., 1979; Potiyko V.I. et al., 1988; Adamyan
I.N. et al., 1988; Garazha H.H. et al., 1996; Nagy Z. et oll., 1985). Workers who
come into contact with sulfur dioxide, chromium compounds, manganese,
inorganic phosphorus, mineral acids and alkalis, polymetallic dust and other
anthropogenic contaminants during production activities, serious damage to the
dento-mandibular system occurs (increased erasability, acid necrosis of tooth
enamel, complicated caries with loss of most of the crown of the tooth,
hyperesthesia of hard tissues of teeth, dysfunction of the temporomandibular joint,
etc.). These diseases need not only therapeutic but also orthopedic treatment.
(1975; Sedunov A.A. et al., 1990; Trefilov Y.A. et al., 1992; Zoloev R.V., 1997;
Suleymanova I.D. et al., 1999; Watson A.O., 1989).

Dental care for workers of industrial enterprises provides neither adequate
treatment nor prevention associated with the surrounding harmful conditions, and
poor oral hygiene worsens the situation. The treatment and preventive, sanitary and
hygienic measures carried out at industrial enterprises are insufficient, and the
level of health indicators of workers desires better (Korytny D.L., Pekker R.E.,
1985, Abduazimov A.D., 1990 ; Zoloev R.V., 1997; Zholmatov N.N., 2000).

According to the order of the Ministry of Health of the Russian Federation

from 24.03.96 Ne 90 [ed. from 06.02.01.] "On the order of preliminary and periodic
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medical examinations and medical regulations of admission to the profession™
there are seven groups of occupational diseases:

1. Diseases caused by exposure to chemical factors. May occur in
workers with chemicals with toxic properties (nitric acid, ammonia, benzene and
its derivatives, sulfur, perhydrol, mercury and its compounds, lead and its
inorganic compounds, tetraethyl lead, etc., pesticides used in agriculture, etc.).

2. Diseases caused by exposure to industrial aerosols. Can occur in
workers in conditions of high content in the ambient air dust containing silicon
dioxide in free and bound states, particles of coal, graphite, soot, metals, organic
and artificial mineral fibers, plastics, plant fibers, etc.

3. Diseases caused by exposure to physical factors. Can occur in workers
with radioactive substances, sources of ionizing, electromagnetic radiation, lasers,
exposed to the action of intense industrial noise, vibration, etc., etc.

4, Diseases associated with physical overload and overstrain of
individual organs and systems. May occur when performing work associated with
intensive static-dynamic loads on the skeletal-muscular system, local muscle
overloads, staying in a forced posture, requiring high coordination of movements,
stereotyped movements, overstraining of the vocal apparatus, serving patients in
psychiatric institutions, etc., as well as in the workplace.

5. Diseases caused by exposure to biological factors. Can occur when
working in contact with infected sick people and animals, infected biological
material, products of animal and plant origin (fur, skin processing, etc.),
antibiotics, antibiotic-producing fungi, protein and vitamin concentrates, fodder
yeast, mixed fodder, etc., etc.

6.  Allergic diseases. May occur in work associated with substances and
compounds of allergizing effect.

7. Neoplasms. May occur at work associated with the products of
distillation of coal, oil, oil shale, components of glass fiber lubricants, other

chemical compounds with carcinogenic properties, sources of ionizing radiation.
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The development of new production processes, primarily chemical and
biotechnological, has led to the emergence of conditions for professional contact
with chemical and biological substances that are extremely toxic and allergenic
[Kalashnikov A.A., 1992].

At the same time, in the conditions of the environmental situation that has
changed significantly in recent years, due to increased emissions of toxic and
allergenic substances into the atmosphere, it has become difficult to distinguish
erased forms of some occupational diseases from etiologically not related to the
production process at the victim’s workplace [Brazhkin A.V., 1998 ; Mitchall L.,
Mitchell D., 1999].

Workers at enterprises are constantly exposed to many harmful production
factors: polymetallic dust, gaseous substances (nitrogen oxides, sulfuric and sulfur
dioxide, aerosols of nitric and sulfuric acids) and other physical components of the
production environment: noise, vibration, high and low temperatures, air humidity
and etc. (Bekmetov M.V., 1984; Gaffarov S.A., Mamedov F.M., 1999).

Industrial dust can be highly toxic, irritating, fibrogenic, carcinogenic,
allergenic, or a combination of these. The harmful effects of dust particles most
often depend on their shape, size and solubility in tissue fluids (Kuzminykh A.l.,
Konovalova N.B., 1984). The literature presents in sufficient detail the features of
the clinical course and functional state of the organs and tissues of the oral cavity
among workers in hazardous industries: isoprene rubber [Eremeeva N.V., 1980],
timber processing complex [Levkin V.A., 1999], chemical industrial zone
[Krazhan I.A., 1998], etc. The course of dental diseases among Air Force and civil
aviation pilots has been studied in relatively detail [lordanishvili A.K., 1998],
helicopter pilots [Kovalevsky A.N., 2007], and people working on vibrating
installations [Razgudarzi K., 2003].

Dental morbidity among workers in confectionery, bakery and flour milling
industries is influenced by flour and sugar dust (Blot. 1985). In conditions of

cadmium-zinc production, according to R.V. Zoloeva (1997), there is a complex
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effect of harmful factors on the hard tissues of teeth: the decalcifying effect of
cadmium, the abrasive effect of polymetallic dust, the necrotizing effect of
industrial acids and the cauterizing effect of zinc.

In silumin production workers exposed to dust containing aluminum oxide
and silicon dioxide, the prevalence of dental caries reached 94.3%, and the
intensity of dental caries was 7.46. With increasing work experience, the number
of carious teeth increased (Barannik N.G., 1976). According to Romanov Yu.G. In
modern medicine, close attention is also paid to the impact of industrial production
(coal, metallurgical, chemical, etc.) and the conditions of their activity on the
health of workers, as well as the population living in close proximity to various
production enterprises. Among such studies, the author notes in particular the study
of workers of such enterprises; in modern dentistry there is a tendency to increase
interest in the study of occupational morbidity in this population group, since since
2000 in Ukraine, as in a number of other countries, there has been an intensive
increase in the number of various occupational diseases [6 ]. For example, some
researchers have found that people employed in lead production experience
significant changes in their dental status: the prevalence and intensity of dental
caries increases, diseases of the oral mucosa occur, gingivitis is noted, a low level
of hygiene is observed, the gingivitis index increases, a positive Schiller-Pisarev
test is noted. Qualitative and quantitative changes occur in the organs, tissues and
environments of the oral cavity: the rate of secretion decreases, the pH of saliva
shifts to the acidic side, the viscosity and volume of oral fluid sediment increases;
the threshold for the perception of tactile and pain sensitivity decreases and the
level of mobilization of temperature receptors of the gum mucosa changes, the
taste perception of the tongue changes. Chewing efficiency significantly decreases
and the optical density of the jaw bones increases. As a result of the ingestion of
cadmium and its compounds, disorders of the oral cavity are observed - gingivitis,
catarrhal and ulcerative stomatitis, yellow-gold ring-shaped staining of the

marginal gums, tooth enamel, changes in the structure of dentin. Opinions about
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the mechanism of development of dental caries under the influence of cadmium are
contradictory

It is known that caries resistance is determined not only by the condition of
the tissues, but also by factors of the oral cavity, in particular oral fluid, changes in
which reflect disturbances in the general condition of the body. The organs and
tissues of the oral cavity have direct contact with mixed saliva, which is the most
Important medium for maintaining homeostasis throughout life. One of the most
Important properties of saliva is its protective function: mechanical,
immunological, antibacterial. The constant flow of saliva and its moistening of the
oral mucosa contribute to the preservation and strengthening of the organs and
tissues of the oral cavity in an active functional state. The composition and
properties of oral fluid are directly dependent on the functional state of the small
and large salivary glands. It is known that a number of production factors can
disrupt the functions of the salivary glands, sometimes indirectly, through their
influence on the internal organs and systems of the body, changing it quantitative
and qualitative indicators, as well as biochemical composition [Maksimovsky
Yu.M., 1981; Leontiev V.K. et al., 1981].

The workers of the zinc plant V.I. Tikhonova (1972) observed an
acceleration of the carious process, leading to tooth extraction more often than in
the control group. She associated this with a decrease in the bactericidal ability of
saliva and a shift in its pH to the acidic side.

The negative effect of fluoride pollution in the external production
environment is well known and studied. This mainly happens at enterprises
producing aluminum. The atmosphere around these factories is seriously polluted
by fluorides, which are widely used in this production. Pollution of air and
drinking water leads to fluorosis of bones and teeth in the population, which
seriously worsens the health of the population. Such phenomena are observed
everywhere where there are relevant industries. Under prolonged exposure to low

concentrations of harmful substances, i.e. with chronic intoxication in the oral
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cavity, both diseases of the mucous membrane and diseases of the teeth can occur
(85, 25, 79). The result of exposure to vapors of aerosols of inorganic acids and
their oxides is “acid or chemical necrosis.” On the crowns of workers' front teeth, a
loss of natural shine, darkening of the enamel, increased abrasion of hard tissues,
fragility and brittleness of teeth were observed. Abrasion and gradual loss of hard
dental tissues led to the formation of gaps between teeth and a decrease in the
height of the bite (Bekmetov M.V., 1984)

Pathological abrasion of teeth has been identified in production workers
associated with aluminum dust (Kosyan A.K., Vormiadiryan A.B., 1966), in the
woodworking industry due to exposure to chemically aggressive substances in
sulfuric acid workshops, as well as in workers at a glass factory (Aizenshtein E.D.,
1971), mineral fertilizers (Bekmetov M.V., 1984). Battey K.N. (1997) believed
that in the area In dentistry, a current direction is to study the influence of
production risk factors. Studies by a number of foreign authors have been devoted
to studying the connection between harmful factors in the working environment
and dental morbidity among workers (157, 164). In production workers, the
incidence of dental caries and periodontal disease is higher than in controls (98,
148).

When studying the condition of the oral cavity of workers at a sulfuric acid
plant and oil refinery exposed to sulfur dioxide, a change in the color of the
enamel, loss of natural shine, and rough abrasion were revealed. As work
experience increased, the incidence of dental diseases increased (145, 39). The
results of the studies provided indicate an increase in damage to the hard tissues of
teeth and an aggravation of the severity of periodontal pathology with age and with
increasing length of service among workers in metallurgical production compared
to the group not employed in metallurgy. Periodontal diseases accounted for
96.47%; among gingivitis, chronic catarrhal disease predominated.

A high prevalence of diseases of periodontal tissues and oral mucosa was

revealed among workers in the production of trinitrotoluene (E.P. Karmanov,
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1973). As a result of benzene poisoning, original pigment spots can be found on
the mucous membrane - “extravasates” (R. Ya Shterengerts, 1974).

Z.1. Garayev (1974), when studying the dental status of sulfanol production
workers, found that the predominant forms of oral pathology were enamel cracks
and pathological abrasion of the enamel; Among the lesions of periodontal tissues
Is periodontal atrophy, and among the pathological changes in the oral mucosa is
leukoplakia. When examining workers at superphosphate production enterprises
(A.l. Marchenko, 1968; A.L. Dobrovolskaya, 1976; E. Domzalska, 1967), non-
carious forms of pathology of hard dental tissues were identified, such as chips and
cracks of enamel, dentin sensitivity, discoloration enamel from yellow to dark
brown. A dirty gray mark was found on the vestibular surface of the incisors,
which was not amenable to manual removal. During the examination of
metallurgical workers, in particular aluminum production (T.K. Yanovskaya, 1980;
T. A. Karagezyan, 1980; A.L. Madieva, 1995), pathology of the mucous
membrane of the oral cavity and gums of an inflammatory nature was revealed
already in the first year of work surveyed. Violation of the elasticity of the
capillaries of the soft tissues of the oral cavity leads to the appearance of pigment
spots. Leukoplakia also had a high frequency. Among the pathologies of
periodontal tissues, the second place is occupied by periodontal atrophy,
characterized by degenerative tissue changes.

M.V. Bekmetov (1991), during an examination of workers at chemical
enterprises, discovered damage to the hard tissues of teeth in the form of chemical
necrosis and pathological abrasion. At cement enterprises, a high level of dental
morbidity has been established for the main nosological units - caries, non-carious
lesions, periodontal pathology and oral mucosa. Characteristic forms of pathology
of the oral mucosa were leukoplakia and heiligs (R.E. Purinya, 1968; E.P.
Karmanov, 1991). In addition, workers complained of a burning sensation on their
tongue. In the work of A.D. Abduazimov (1988, 1990, 1992, 1993), the author

explains the development of non-carious lesions and pathology of the oral mucosa
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of workers by the influence of polymetallic dust. The pathogenetic mechanism is
due to the solubility of chemicals in oral fluid and a decrease in pH. Using the
neutron-Activation analysis by the author found up to 15 microelements in the
composition of saliva, dental calculus, blood and teeth, among which the leading
place was occupied by lead, copper, zinc, etc.

Among the workers of the enterprise for the production of construction
materials, N. E. Dobrovolskaya (1993) revealed a high percentage of non-carious
lesions and pathology of the oral mucosa. R.V. Zoloev (1997) found that cadmium
and zinc salts are adsorbed on the soft tissues of the oral cavity, thereby
contributing to the development of pathological changes in them. Information
about the effect of these chemicals on dentures in the oral cavity is also
summarized.

For workers in tobacco production, Tappeiner's leukoplakia is typical, which
amounted to 29%, and among workers in chemical production, among the diseases
of oral mucosa, verrucous 14% and flat 4% forms of leukoplakia, respectively,
predominated (A.A. Ravinskaya, 1998).

Among workers in Indian candy shops, the harmful effects of elevated
ambient temperatures on the body, especially in the summer season, were
determined, resulting in strain on the functions of the circulatory system (124).

Bakery and confectionery workers have been found to be at increased risk of
developing dental caries due to the nature of their occupation and diet (151).
During operation of production equipment, noise is generated. The equivalent
sound pressure level in the working areas of food enterprises exceeds normal levels
and amounts to 82-88 dB. It was revealed that most often when exposed to noise,
workshop workers complain of increased irritability, emotional lability, restless
sleep, headaches and dizziness, increased fatigue, and general weakness. Such a
factor as vibration from technological equipment when working with it does not
belong to the main ones, since its level, as a rule, does not exceed the normal
limits.
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In metalworking workshops, the air environment is usually contaminated
with metal dust while working with metal on equipment. Even if a given air
pollution is not severe, the nature and concentration of metal dust in it can fluctuate
during the working day and reach levels above normal values, depending on the
characteristics of the technological activity (142). HER. Olesov and co-authors
analyzed the prevalence and intensity of dental caries in young workers with
hazardous working conditions. Among the examined individuals, the CP index was
10.4£2.1. In the structure of the CP, teeth affected by caries account for 3.5+0.5;
filled teeth - 6.0+£1.0; number of teeth removed - 0.9+0.1.

Research conducted by L.I. Gitina (1980) showed that in workers exposed to
lead, one of the early signs of saturnism is the formation of a lead border along the
edge of the gums and the presence of pigment spots on the mucous membrane of
the lips and cheeks. Clinically, the phenomena of catarrhal, more often
hypertrophic gingivitis were noted. Inflammatory outbreaks were accompanied by
bleeding gums, profuse purulent discharge, rapidly progressing alveolar bone
resorption and loosening of teeth. For patients in contact with lead, the rapid
formation of periodontal pockets of varying depths is very typical.

Relevant today are studies of the oral health of workers in the coal mining
industry (8), dental morbidity in ammonia production workers (9), the incidence of
caries and generalized periodontitis among sailors (10), and diseases of the oral
mucosa in miners (3). The authors of these studies agree that human activity in
difficult production conditions inevitably lead to the development of occupational
diseases. The influence of chemical compounds on the human body and its tissues
can manifest itself at the submolecular, molecular and cellular levels, leading to
changes in metabolic processes in the tissues of the oral cavity and the body as a
whole. Thus, researchers have proven the negative impact of iron ore dust,
vibration, noise, temperature fluctuations on the condition of various tissues of the
dental system. These working conditions are considered to be the main etiological

factor in the development of the disease lichen planus (13,14). In addition, it is
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noted that miners have a wide range of diseases of the oral mucosa and periodontal
tissues. The structure, prevalence and severity of these diseases are directly
dependent on the length of work in hazardous conditions (14). The production
environment of an ammonia enterprise also contributes to the development of
dental morbidity, since the content of chemicals in the air of production premises,
especially in workshops where finished products are stored, is several times higher
than the maximum permissible standards (15, 18). Thus, as the researchers note,
special working conditions, together with the characteristics of the chemical
composition of the air, negatively affect the health and dental status of workers at
industrial enterprises (10).

Industrial factors of mechanical, chemical and thermal origin are provoking
factors leading to the development of leukoplakia of the oral mucosa. The results
of the study by L. Feller et al. (146) in this aspect also confirm this hypothesis.

Leukoplakia of the oral mucosa can occur as an occupational disease in
individuals working in chemical production or in workshops with high
temperatures (128, 136, 162). Taste sensitivity of tongue receptors in persons
working for a long time in conditions high temperature is characterized by
significant changes: taste sensitivity to sweets decreases on average by 2.5 times,
to salty - by 1.4 times, to bitter - by 4.9 times.

Among glass production workers, diseases of the oral mucosa were
identified in 75 workers, their prevalence was 53.4% (in the control group 28.6%).
The most common disease of the oral mucosa among glass factory workers is
leukoplakia (53%), and in the control group the value of the identified nosology
was 28%.

According to A.A. Agafonova (2012), thermal power plant workers from the
first years of work have a low level of secretory immunoglobulin A in mixed saliva
compared to the control group (0.68+0.55 g/l and 0.63+0.06 g/1, respectively ). The
activity of lysozyme in the saliva of workers is significantly lower than in the

control group (52.7+0.67% and 62.7+1.29%, respectively). In workers of the main
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group, in contrast to the control group, the pH of saliva shifts to the acidic side
(17).

According to Dominik (1967), polymetallic dust, acting on the body of
metallurgical and engineering workers, causes inflammation of the oral mucosa
with a characteristic coloration of the gums. According to the author, copper
formed a green coating on the teeth, iron-brown spots on the border of the gums,
silver gave the gums a gray color, lead - a characteristic dark color.

M.Ya. Smolyar (1968) noted in his work that as a result of local exposure to
soot dust on the mucous membrane of the gums, limited and generalized
inflammation of the gums occurred, manifested in their bleeding and vulnerability.
He explained this by the extremely low dispersion of dust (0.3 - 0.4 microns), the
specific density of soot dust (70- 80 mg/g), prone to the formation of toxic gases
and other irritants.

Iron ore workers have an increased incidence of diseases of the tissues and
organs of the mouth. This fact is explained by the fact that they are exposed to
mining dust earlier than others. With increasing professional experience, the
frequency of lesions of the oral mucosa, periodontal and hard dental tissues
increases (44). Dust from iron ore production, containing free silicon dioxide in
crystalline form (quartz) and iron oxides, enters the oral cavity and is retained in it,
depositing in the largest quantities in dental plaque. Chronic injury to the oral
mucosa by iron ore dust causes changes in the epithelium in the form of
hyperkeratosis, increases the intensity of periodontal pathology, increases
xerostomia, and changes the biocenosis of the oral cavity. Quartz-silicate dust has
a chronic immunosuppressive effect. The consequence of direct local exposure to
iron ore dust is non-carious lesions of hard dental tissues, which occur in workers
16.4% more often than in people not involved in iron ore production. Iron ore dust,
getting on the chewing surface of the teeth, has an abrasive effect, promoting faster

grinding of hard dental tissues and the formation of enamel cracks.
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A dental examination of 14,519 metallurgical workers conducted by Ressak
R. et al (1979) revealed various diseases of the oral cavity in 89%. The majority of
those examined had diseases of the oral mucosa, and to a lesser extent, diseases of
the teeth. According to the authors, the main harmful factors affecting the workers’
bodies were metal dust and high temperature.

When and the study of dental morbidity among workers in the production of
chlorophenoxy herbicides revealed a high intensity caries (KPUz = 12.7 = 4.9)
compared with the control group (KPUz = 10.44 £+ (0.72), there was a high
prevalence of periodontal pathology (100%) with a predominance of severe forms.
A high prevalence of diseases of the oral mucosa and lips was revealed: it was
96.0+4.0%, while in the control group the studied value was 38.24+2.3%. The red
border of the lips was most often affected (91.0+2.9%) (18). When analyzing the
results of epidemiological indicators of the condition of periodontal tissues, it
becomes obvious that there is a gradual increase in the prevalence of signs of
periodontal disease as underground work experience in an iron mine increases. A
critical pH level and hyposalivation have a depressive effect on the homeostasis of
the oral fluid, which undoubtedly leads to an increase in the incidence of pathology
of the oral mucosa in the miner's environment (19).

V.N. Olesova et al. (2008) examined male workers with extensive work
experience, aged from 55 to 64 years, exposed to chemical and radiation
production factors. The prevalence of caries in all groups examined reached 100%.
The intensity of caries according to the CP index varied markedly: the highest CP
index was recorded among workers in particularly hazardous industries 262.

In the studies of Z.Ya. Yusupova et al. On the influence of technogenic
factors on the dental system (18.443.3), the frequency of detection of complete
destruction of the coronal part of the tooth was significant. The prevalence of
diseases of the oral mucosa reached 27.4%, which was 2 times higher than the

corresponding figure in the control group (20).
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A comprehensive dental examination of workers associated with the
production of mineral fertilizers showed an excess of the caries intensity indicator
compared to the Russian average. So, in the key age group of 35-44 years, the
intensity of caries in workers is 15.2 (K - 2.2; P - 6.5; U - 6.5). On average for
Russia, the corresponding indicators are 13.14 (3, 14, 15.16). This excess begins
with the age group over 25 years and worsens with increasing work experience. A
high rate of dental caries intensity among workers in hazardous industries,
according to Ya.N. Garusa et al. (2006), is associated with a large number of
extracted teeth. Against the background of a large number of filled teeth in the
intensity structure, the main reason for tooth removal appears to be periodontal
disease, possibly aggravated by hazardous production conditions (14). When
studying the characteristics of dental caries in 1077 gas processing plant workers,
the following indicators were analyzed: the prevalence of dental caries depending
on professional experience; intensity of dental caries damage per examined person.
Among the examined individuals, the overall prevalence of the disease is
90.5+1.06%, and the overall intensity of dental caries is 10.05+1.05. Production
work experience directly influenced the studied indicators. Thus, with an
experience of 1-5 years, the prevalence of caries was 86.5+1.58%, intensity -
8.2+0.69. With increasing experience (16 years or more), these figures increased,
respectively, to 96.0+£1.42% and 16.7 (21).

When analyzing dental morbidity in the aluminum industry by type of
disability over the past 5 years, the authors [22] found that among diseases, the
largest share in cases of disability are odontogenic inflammatory diseases (58.65%
of all cases of disability), which indicates the critical importance of planned
sanitation of the oral cavity of workers at industrial enterprises in the complex of
preventive measures.

Scientific works in recent years (23, 24) present data on the influence of
unfavorable chemical factors on the oral fluid of workers. It has been established

that in persons in contact with chemical pollutants in the industrial environment,
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the condition of the oral organs, the biochemistry of tissues and fluids of the oral
cavity are in an unfavorable state. Persons working in chemical production or in
high-temperature workshops have a high risk of developing leukoplakia of the oral
mucosa (25-28). The results of numerous studies indicate the adverse impact of
man-made emissions on the dental health of the population (19, 23). It is known
that the health status of children is a relatively sensitive indicator when assessing
the adverse effects of environmental pollution on the body.

According to S.T. Guseinova (2009), the “K” indicator (uncomplicated
caries) in the population living in an environmentally unfavorable area is 0.98
teeth, versus 0.82 teeth in the control area, the “P” indicator (caries complications
subject to treatment) is 0. 45 teeth, versus 0.31 teeth, indicator “U” (removed teeth)
— 7.63 teeth versus 6.47 teeth, indicator “X” (complications of caries that need to
be removed) — 0.74 teeth, versus 0.59 teeth, indicator “P” (filled teeth) — 0.11 teeth,
versus 0.36 teeth. In an ecologically unfavorable area, out of the total index of the
total coefficient of physical education (9.91 teeth), 7.63 are extracted teeth; in the
control area, out of 8.55 teeth, 6.47 are extracted teeth. Consequently, 76.9-78.0%
of the PCI indicator accounts for the share of extracted teeth (9).

Lead affected the blood vessels of the oral mucosa, increasing their
permeability (Letavet A.A., 1965). M.T. Rakhimova (1972) found a decrease in
lead-zinc production workers barrier function of the mucous membrane, salivary
lysozyme titer and accumulation of bacteria in the oral cavity.

A decrease in the phagocytic activity of leukocytes and the adsorption
capacity of epithelial cells, compared to the control, was detected in 276 zinc
production workers, which led to an exacerbation of catarrhal gingivitis and
periodontitis (Tikhonova V.N., 1975). Alifbaeva S.A. (1990) revealed a high
degree of damage to periodontal tissue among workers at a copper smelter - from
5% to 78.8% of cases.

The frequency of periodontal damage was directly dependent on the severity

of occupational intoxication (Gitina L.I., 1970; Strazdina T.V., 1975). In the most
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harmful workshops, bleeding gums, looseness, hyperemia, swelling were detected,
and a large amount of dental plague was noted. Lead, magnesium, copper, iron,
phosphorus and aluminum were found in large quantities in tartar.

According to Egorov F.F. (1972), Rodina B.I. (1977) among working
riveters systematically exposed to noise and vibration, periodontal disease was
detected in almost 100% of those examined.

Pakhomov (1982), A.P. Grokholsky and T.N. Faizullaev (1982), Wand Su
Wen et all, (1986) revealed the dependence of the course of physiological and
pathological processes in teeth and periodontal tissues on the concentration of
microelements in tartar, hard tissues of teeth, saliva, blood, urine. According to the
authors, the high content of copper, zinc, manganese influenced dental tissues,
changing their structure and chemical composition, affected dental plague,
influenced the properties and chemical composition of saliva and oral microflora,
changed the properties of saliva and dental tissues (Kodola N. L., Kononovich
E.V., 1978).

A significant accumulation of silicon was found in the dental stones of glass
production workers (Aizenstein, 1971).

An analysis of domestic and foreign literature on the issue under discussion
has shown that the study of compensatory and adaptive processes in the oral cavity
in workers exposed to metals contained in polymetallic dust before and during the
process of adaptation to dentures remains not fully disclosed and relevant.

The work of many authors is devoted to the study of adaptation processes to
various designs of dentures. The need for prosthetics of dentition defects with
removable dentures in patients after 50 years of age reaches 56%; at a younger age
(40-50 years), removable dentures are also used quite often (from 15 to 20%) [48,
78]. Orthopedic dental treatment is not only a local intervention, but also affects
the body as a whole. At the same time, one of the main problems that attracts the
attention of the authors is the patient’s adaptation to the orthopedic design [36, 39,

100, 163, 174]. When using removable dentures, inflammatory disorders often
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occur, leading to persistent morphological and functional disorders of the tissues of
the prosthetic bed [9, 154]. Age-related changes in the oral mucosa disrupt
microcirculation like arteriosclerosis. The use of removable plate prostheses
against this background contributes to pronounced hemodynamic disturbances, an
increase in the phenomena of tissue hypoxia and, as a consequence, the
development of chronic inflammation, depending on the type of structures and the
duration of use of the prostheses [88]. With age, the regenerative ability of the
epithelium decreases, the severity of signs of a chronic inflammatory process
increases [111], a gradual suppression of immunological reactivity is observed: the
phagocytic and secretory activity of tissue macrophages, the titer of salivary
lysozyme, the functional activity of T-, B-lymphocytes decrease, and a deficiency
occurs. production of immunoglobulins [13, 44]. In this regard, a promising and
relevant direction is the search for new highly effective drugs that, along with high
therapeutic activity, would have a minimum of side effects, which is especially
important for elderly patients. Today, there are preparations based on titanium
glycerosolvate (trademark "Tizol®"), which are an effective means of drug therapy
for the oral mucosa and widely used in dentistry for the treatment of periodontal
diseases [123]. However, these drugs are not used in clinical practice for the
orthopedic treatment of elderly patients with removable laminar dentures. To
increase the effectiveness of the effect of these drugs on the oral mucosa of elderly
patients, their combination with biologically active magnesium-containing
medicinal substances of natural origin is possible [98, 140, 141]. For example,
S.A. Zufarov (1982) highlights:

1. neuroreceptor adaptation of various types of sensitivity (tactile, pain,
taste, etc.);

2. occlusal and articulatory adaptation;

3. phonetic adaptation;

4. morpho-functional adaptation of the tissues of the prosthetic bed;

5. adaptation of the oral environment.
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The process of adaptation of organs and tissues of the oral cavity to new
operating conditions includes changes in the hemodynamics of the periodontium of
remaining teeth, immune status, morphological picture of periodontal tissues, etc.

The development of reactions of the prosthetic bed is based on various
pathogenetic mechanisms, the nature of which is determined by the characteristics
of the stimuli emanating from the design of the prosthesis. The intensity, nature,
duration and field of their influence depend on the design features of the
prosthesis, the quality of technical manufacturing and the properties of the material
(Gavrilov E.I., 1973; Zufarov S.A., Rutkovsky K.V..1982, Irsaliev Kh.I.. 1993,
Safarov T.Kh. 1997, Aripova G.E., 1998). The following types of action of the
bases of removable laminar dentures are distinguished: traumatic, allergic, toxic,
side.

The main causes of focal inflammation of the mucous membrane oral cavity under
the prosthesis, according to Z.S. Vasilenko (1968) are roughness on the inner
surface of the prostheses, long and sharp edges dentures, deformed denture base,
increased chewing pressure in the absence of multiple contacts of artificial teeth,
poor fixation and stabilization of dentures, sharp bone protrusions.

The author of an active analysis identified up to 15 microelements in the
composition of saliva, tartar 433, blood and teeth, among which the leading place
is occupied by lead, copper, zinc, etc. Among workers at enterprises producing
construction materials, N. E. Dobrovolskoy (1993) revealed a high percentage of
non-carious lesions and reliability of closure of the oral cavity. R.\V. Zoloev (1997)
found that cadmium and zinc salts are adsorbed on the soft tissues of the oral
cavity, thereby contributing to the development of pathological changes in them.
Information has also been published on the effect of these nutrients on dentures in
the oral cavity.

For workers in tobacco production, Tappeiner's leukoplakia is typical, which
amounted to 29%, and among workers in chemical production, among the diseases

of oral mucosa, verrucous 14% and flat 4% forms of leukoplakia, respectively,
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predominated (A.A. Ravinskaya, 1998). Among workers in Indian candy shops,
the harmful effects of elevated ambient temperatures on the body, especially in the
summer season, were determined, resulting in strain on the functions of the
circulatory system (124).

Bakery and confectionery workers have been found to be at increased risk of
developing dental caries due to the nature of their occupation and diet (151).
During operation of production equipment, noise is generated. The equivalent
sound pressure level in the working areas of food enterprises exceeds normal levels
and amounts to 82-88 dB. It was revealed that most often when exposed to noise,
workshop workers complain of increased irritability, emotional lability, restless
sleep, headaches and dizziness, increased fatigue, and general weakness. Such a
factor as vibration from technological equipment when working with it

Does not belong to the main ones, since its level, as a rule, does not exceed
the normal limits. In metalworking workshops, the air environment is usually
contaminated with metal dust while working with metal on equipment. Even if a
given air pollution is not severe, the nature and concentration of metal dust in it
can fluctuate during the working day and reach levels above normal values,
depending on the characteristics of the technological activity (142). HER. Olesov
and co-authors analyzed the prevalence and intensity of dental caries in young
workers with hazardous working conditions. Among the examined individuals, the
CP index was 10.4+2.1.

In the structure of the CP, teeth affected by caries account for 3.5+0.5; filled
teeth — 6.0£1.0; number of teeth removed — 0.940.1. Research conducted by L.I.
Gitina (1980) showed that in workers exposed to lead, one of the early signs of
saturnism is the formation of a lead border along the edge of the gums and the
presence of pigment spots on the mucous membrane of the lips and cheeks.
Clinically, the phenomena of catarrhal, more often hypertrophic gingivitis were

noted. Inflammatory outbreaks were accompanied by bleeding gums, profuse

24



purulent discharge, rapidly progressing alveolar bone resorption and loosening of
teeth.

For patients in contact with lead, the rapid formation of periodontal pockets
of varying depths is very typical. Relevant today are studies of the oral health of
workers in the coal mining industry (8), dental morbidity in ammonia production
workers (9), the incidence of caries and generalized periodontitis among sailors
(10), and diseases of the oral mucosa in miners (3). The authors of these studies
agree that human activity in

Difficult production conditions inevitably lead to the development of
occupational diseases. The influence of chemical compounds on the human body
and its tissues can manifest itself at the submolecular, molecular and cellular
levels, leading to changes in metabolic processes in the tissues of the oral cavity
and the body as a whole. Thus, researchers have proven the negative impact of iron
ore dust, vibration, noise, and temperature fluctuations on the condition of various
tissues of the dental system. These working conditions are considered to be the
main etiological factor in the development of the disease lichen planus (13,14). In

addition, it is noted that miners have a wide range of diseases.

The structure, prevalence and severity of these diseases are directly
dependent on the length of work in hazardous conditions (14). The production
environment of an ammonia enterprise also contributes to the development of
dental morbidity, since the content of chemicals in the air of production premises,
especially in workshops where finished products are stored, is several times higher
than the maximum permissible standards (15, 18). Thus, as the researchers note,
special working conditions, together with the characteristics of the chemical
composition of the air, negatively affect the health and dental status of workers at
industrial enterprises (10).

Industrial factors of mechanical, chemical and thermal origin are provoking

factors leading to the development of leukoplakia of the oral mucosa. The results
25



of the study by L. Feller et al. (146) in this aspect also confirm this hypothesis.
Leukoplakia of the oral mucosa can occur as an occupational disease in individuals
working in chemical production or in workshops with high temperatures (128, 136,
162). Taste sensitivity of tongue receptors in persons working for a long time in
conditions

High temperature is characterized by significant changes: taste sensitivity to
sweets decreases on average by 2.5 times, to salty — by 1.4 times, to bitter — by 4.9
times. Among glass production workers, diseases of the oral mucosa were
identified in 75 workers, their prevalence was 53.4% (in the control group 28.6%).
The most common disease of the oral mucosa among glass factory workers is
leukoplakia (53%), and in the control group the value of the identified nosology
was 28%

According to A.A. Agafonova (2012), thermal power plant workers from the
first years of work have a low level of secretory immunoglobulin A in mixed saliva
compared to the control group (0.68+0.55 g/l and 0.63+0.06 g/1, respectively ). The
activity of lysozyme in the saliva of workers is significantly lower than in the
control group (52.7£0.67% and 62.7+1.29%, respectively). In workers of the main
group, in contrast to the control group, the pH of saliva shifts to the acidic side
(17).

According to Dominik (1967), polymetallic dust, acting on the body of
metallurgical and engineering workers, causes inflammation of the oral mucosa
with a characteristic coloration of the gums. According to the author, copper
formed a green coating on the teeth, iron-brown spots on the border of the gums,
silver gave the gums a gray color, lead — a characteristic dark color. M.Ya.
Smolyar (1968) noted in his work that as a result of local exposure to soot dust on
the mucous membrane of the gums, limited and generalized inflammation of the
gums occurred,

M.Ya. Smolyar (1968) noted in his work that as a result of local exposure to

soot dust on the mucous membrane of the gums, limited and generalized
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inflammation of the gums occurred, manifested in their bleeding and vulnerability.
He explained this by the extremely low dispersion of dust (0.3 — 0.4 microns), the
specific density of soot dust (70-80 mg/g), prone to the formation of toxic gases
and other irritants. Iron ore workers have an increased incidence of diseases of the
tissues and organs of the mouth. This fact is explained by the fact that they are
exposed to mining dust earlier than others. With increasing professional
experience, the frequency of lesions of the oral mucosa, periodontal and hard
dental tissues increases (44). Iron ore dust containing 80 mg/g), prone to the
formation of toxic gases and other irritants. Iron ore workers have an increased
incidence of diseases of the tissues and organs of the mouth. This fact is explained
by the fact that they are exposed to mining dust earlier than others. With increasing
professional experience, the frequency of lesions of the oral mucosa, periodontal
and hard dental tissues increases (44). Iron ore dust containing Free silicon dioxide
in crystalline form (quartz) and iron oxides entering the oral cavity are retained in
it, depositing in the largest quantities in dental plaque. Chronic injury to the oral
mucosa by iron ore dust causes changes in the epithelium in the form of
hyperkeratosis, increases the intensity of periodontal pathology, increases
xerostomia, and changes the biocenosis of the oral cavity. Quartz-silicate dust has
a chronic immunosuppressive effect. The consequence of direct local exposure to
iron ore dust is non-carious lesions of hard dental tissues, which occur in 16.4% of
workers.

Related to iron ore production. Iron ore dust, getting on the chewing surface
of the teeth, has an abrasive effect, promoting faster grinding of hard dental tissues
and the formation of enamel cracks. A dental examination of 14,519 metallurgical
workers conducted by Ressak R. Et al (1979) revealed various diseases of the oral
cavity in 89%. The majority of those examined had diseases of the oral mucosa,
and to a lesser extent, diseases of the teeth. According to the authors, the main

harmful effects on the body of workers are
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A dental examination of 14,519 metallurgical workers conducted by Ressak
R. Et al (1979) revealed various diseases of the oral cavity in 89%. The majority of
those examined had diseases of the oral mucosa, and to a lesser extent, diseases of
the teeth. According to the authors, the main harmful factors affecting the workers’
bodies were metal dust and high temperature.

When studying dental morbidity among workers producing chlorophenoxy
herbicides, a high intensity was revealed

Caries (KPUz = 12.7 £+ 4.9) compared with the control group (KPUz = 10.44
+ 0.72), there was a high prevalence of periodontal pathology (100%) with a
predominance of severe forms. A high prevalence of diseases of the oral mucosa
and lips was revealed: it was 96.0+4.0%, while in the control group the studied
value was 38.2+2.3%. The red border of the lips was most often affected
(91.0+£2.9%) (18). When analyzing the results of epidemiological indicators of the
condition of periodontal tissues, it becomes obvious that there is a gradual increase
in the prevalence of signs of periodontal disease as underground work experience
increases.

A critical pH level and hyposalivation have a depressive effect on the
homeostasis of the oral fluid, which undoubtedly leads to an increase in the
incidence of pathology of the oral mucosa in the miner's environment (19). V.N.
Olesova et al. (2008) examined male workers with extensive work experience,
aged from 55 to 64 years, exposed to chemical and radiation production factors.
The prevalence of caries in all groups examined reached 100%. The intensity of
caries according to the CP index varied markedly: the highest CP index was
recorded among workers in particularly hazardous industries 262.

In the studies of Z.Ya. Yusupova et al. On the influence of technogenic
factors on the dental system (18.443.3), the frequency of detection of complete
destruction of the coronal part of the tooth was significant. The prevalence of
diseases of the oral mucosa reached 27.4%, which was 2 times higher than the

corresponding figure in the control group (20). A comprehensive dental
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examination of workers associated with the production of mineral fertilizers
showed an excess of the caries intensity indicator compared to the Russian
average.

In the key age group of 35-44 years, the intensity of caries in workers is 15.2
(K-2.2; P-6.5; U—-6.5). On average for Russia, the corresponding indicators are
13.14 (3, 14, 15.16). This excess begins with the age group over 25 years and
worsens with increasing work experience. A high rate of dental caries intensity
among workers in hazardous industries, according to Ya.N. Garusa et al. (2006), is
associated with a large number of extracted teeth. Against the background of a
large number of filled teeth in the intensity structure, the main reason for tooth
removal appears to be periodontal disease, possibly aggravated by hazardous
production conditions (14).

When studying the characteristics of dental caries in 1077 gas processing
plant workers, the following indicators were analyzed: the prevalence of dental
caries depending on professional experience; intensity of dental caries damage per
examined person. Among the examined individuals, the overall prevalence of the
disease 1s 90.5+1.06%, and the overall intensity of dental caries is 10.05+1.05.
Production work experience directly influenced the studied indicators. So, with 1-5
years of experience

The prevalence of caries was 86.5+1.58%, intensity — 8.2+0.69. With
increasing experience (16 years or more), these figures increased, respectively, to
96.0£1.42% and 16.7 (21). When analyzing dental morbidity in the aluminum
industry by type of disability over the past 5 years, the authors found that among
diseases, the largest share in cases of disability are odontogenic inflammatory
diseases (58.65% of all cases of disability), which indicates the critical importance
of planned sanitation of the oral cavity of workers at industrial enterprises in the
complex of preventive measures.

Scientific works in recent years (23, 24) present data on the influence of

unfavorable chemical factors on the oral fluid of workers. It has been established
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that in persons in contact with chemical pollutants in the industrial environment,
the condition of the oral organs, the biochemistry of tissues and fluids of the oral
cavity are in an unfavorable state. Persons working in chemical production or in
high-temperature workshops have a high risk of developing leukoplakia of the oral
mucosa (25-28). The results of numerous studies indicate the adverse impact of

man-made emissions on the dental health of the population (19, 23)

It is known that the health status of children is a relatively sensitive indicator
when assessing the adverse effects of environmental pollution on the body.
According to S.T. Guseinova (2009), the “K” indicator (uncomplicated caries) in
the population living in an environmentally unfavorable area is 0.98 teeth, versus
0.82 teeth in the control area, the “P” indicator (caries complications subject to
treatment) is 0. 45 teeth, versus 0.31 teeth, “U” index 7.63 teeth versus 6.47 teeth,
indicator “X” (complications of caries that need to be removed) — 0.74 teeth,
versus 0.59 teeth, indicator “P” (filled teeth) — 0.11 teeth, versus 0. 36 teeth. In an
ecologically unfavorable area, out of the total index of the total coefficient of
physical education (9.91 teeth), 7.63 are extracted teeth; in the control area, out of
8.55 teeth, 6.47 are extracted teeth. Consequently, 76.9-78.0% of the PCI indicator
accounts for the share of extracted teeth (9). Lead affected the blood vessels of the
oral mucosa, increasing their permeability (Letavet A.A., 1965).

Barrier function of the mucous membrane, salivary lysozyme titer and
accumulation of bacteria in the oral cavity. A decrease in the phagocytic activity of
leukocytes and the adsorption capacity of epithelial cells, compared to the control,
was detected in 276 zinc production workers, which led to an exacerbation of
catarrhal gingivitis and periodontitis (Tikhonova V.N., 1975). Alifbaeva S.A.
(1990) revealed a high degree of damage to periodontal tissue among workers at a
copper smelter — from 5% to 78.8% of cases.

The frequency of periodontal damage was directly dependent on the severity

of occupational intoxication (Gitina L.I., 1970; Strazdina T.V., 1975). In the most
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harmful workshops, bleeding gums, looseness, hyperemia, swelling were detected,
and a large amount of dental plague was noted. Lead, magnesium, copper, iron,
phosphorus and aluminum were found in large quantities in tartar. According to
Egorov F.F. (1972), Rodina B.I. (1977) among working riveters systematically
exposed to noise and vibration, periodontal disease was detected in almost 100% of
those examined.

Pakhomov (1982), A.P. Grokholsky and T.N. Faizullaev (1982), Wand Su
Wen et all, (1986) revealed the dependence of the course of physiological and
pathological processes in teeth and periodontal tissues on the concentration of
microelements in tartar, hard tissues of teeth, saliva, blood, urine. According to the
authors, the high content of copper, zinc, manganese influenced dental tissues,
changing their structure and chemical composition, affected dental plaque,
influenced the properties and chemical composition of saliva and oral microflora,
changed the properties of saliva and dental tissues (Kodola N. L., Kononovich
E.V., 1978).

A significant accumulation of silicon was found in the dental stones of glass
production workers (Aizenstein, 1971).

An analysis of domestic and foreign literature on the issue under discussion
has shown that the study of compensatory and adaptive processes in the oral cavity
in workers exposed to metals contained in polymetallic dust before and during the
process of adaptation to dentures remains not fully disclosed and relevant.

The work of many authors is devoted to the study of adaptation processes to
various designs of dentures. The need for prosthetics of dentition defects with
removable dentures in patients after 50 years of age reaches 56%; at a younger age
(40-50 years), removable dentures are also used quite often (from 15 to 20%) [48,
78]. Orthopedic dental treatment is not only a local intervention, but also affects
the body as a whole. At the same time, one of the main problems that attracts the
attention of the authors is the patient’s adaptation to the orthopedic design [36, 39,

100, 163, 174]
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When using removable dentures, inflammatory disorders often occur,
leading to persistent morphological and functional disorders of the tissues of the
prosthetic bed [9, 154]. Age-related changes in the oral mucosa disrupt
microcirculation like arteriosclerosis. The use of removable plate prostheses
against this background contributes to pronounced hemodynamic disturbances, an
increase in the phenomena of tissue hypoxia and, as a consequence, the
development of chronic inflammation, depending on the type of structures and the
duration of use of the prostheses [88].

With age, the regenerative ability of the epithelium decreases, the severity of
signs of a chronic inflammatory process increases [111], a gradual suppression of
immunological reactivity is observed: the phagocytic and secretory activity of
tissue macrophages, the titer of salivary lysozyme, the functional activity of T-, B-
lymphocytes decrease, and a deficiency occurs. Production of immunoglobulins
[13, 44]. In this regard, a promising and relevant direction is the search for new
highly effective drugs that, along with high therapeutic activity, have

With a minimum of side effects, which is especially important for elderly
patients. Today, there are preparations based on titanium glycerosolvate (trademark
«Tizol®y»), which are an effective means of drug therapy for the oral mucosa and
widely

Used in dentistry for the treatment of periodontal diseases [123]. However,
these drugs are not used in clinical practice for the orthopedic treatment of elderly
patients with removable plate prostheses. To increase the effectiveness of the effect
of these drugs on the oral mucosa of elderly patients, their combination with
biologically active magnesium-containing medicinal substances of natural origin is
possible [98, 140, 141]. For example, S.A. Zufarov (1982) highlights:

neuroreceptor adaptation of various types of sensitivity (tactile, pain, taste, etc.);
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Phonetic adaptation; morpho-functional adaptation of prosthetic bed tissues;
adaptation of the oral environment. The process of adaptation of organs and tissues
of the oral cavity to new operating conditions includes changes in the
hemodynamics of the periodontium of remaining teeth, immune status,
morphological picture of periodontal tissues, etc. The development of reactions of
the prosthetic bed is based on various pathogenetic mechanisms, the nature of
which is determined by the characteristics of the stimuli emanating from the design
of the prosthesis.

The development of reactions of the prosthetic bed is based on various
pathogenetic mechanisms, the nature of which is determined by the characteristics
of the stimuli emanating from the design of the prosthesis. The intensity, nature,
duration and field of their influence depend on the design features of the
prosthesis, the quality of technical manufacturing and the properties of the material
(Gavrilov E.I., 1973; Zufarov S.A., Rutkovsky K.V..1982, Irsaliev Kh.I.. 1993,
Safarov T.Kh. 1997, Aripova G.E., 1998). The following types of action of the
bases of removable laminar dentures are distinguished: traumatic, allergic, toxic,
side. The main causes of focal inflammation of the mucous membrane.

Lipid peroxidation also increases 1.7 times relative to the control group of
patients with intact dentition. It has been established that with an increase in the
number of metal inclusions from 1 to10 there was a commensurate increase in the
accumulation of malondialdehyde in spontaneous and inducible lipid peroxidation
systems.

Studies conducted by S.E. Alimov (1986) showed that in the process of
adaptation to partial and complete dentures in the first days of use, the pH of saliva
significantly increases, and in the examined individuals with bridges it decreases
slightly. Its restoration to normal levels occurs more slowly in persons using
complete removable dentures.

An increase in the pH level of saliva occurs due to increased secretion of

relatively alkaline saliva, while the acidic environment at the beginning of the
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process of adaptation to metal dentures is mainly determined by the material of the
denture and the activation of the inflammatory process, as well as quantitative and
gualitative changes in the microflora of the oral cavity.

Using the electrophoresis method, Z.S. Yesenova (1976), when studying
metal inclusions in the oral cavity for the protein composition of saliva, found that
contact of the metal with saliva initially does not change, and then causes some
deviations in the protein spectrum, consisting in a decrease in the number of
individual protein bands . The reaction of the oral environment depended on the
general condition of the bodly.

Thus, an analysis of the data available in the literature indicates that the
frequency of side effects of orthopedic prosthetic designs is not decreasing. A
dental prosthesis, no matter how perfect its design, is a foreign body for the body
as a whole and for the tissues of the oral cavity in particular and has a certain side
effect on its clinical, functional and morphological state (Gavrilov E.I., Zhulev,
2001). At the Department of Orthopedic Dentistry with Orthodontics, scientific
research is carried out to develop measures for the prevention and treatment of side
effects of dental prostheses of various designs on the fabric of the prosthetic bed
(S.S. Agzamkhodzhaev, E.Ya. Balich, 1994; M.T. Safarov, 1997; Irsaliev Kh.I.,
2001). Considering the high percentage of people working in hazardous industrial
enterprises who need dental prosthetics, it seems necessary to study the effect of
dentures on the condition of oral tissues and the course of the adaptation period to
dentures in this category of patients.

All living organisms contain chemical elements of D.I. Mendeleev’s
periodic system. The indispensability of a number of microelements is known, but
very little or nothing is known about the biological role of many elements,
especially those present in ultra microconcentrations. A number of researchers
classify such elements as “ballast”, denying any biological role for them other than

their toxicity (mercury, lead, etc.).
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Despite significant gaps in modern ideas about the content and behavior of
chemical elements in living organisms, this area of knowledge, in particular in
connection with the problems of increasing anthropogenic pollution of the natural
environment, deservedly attracts increasing attention from researchers. To date, a
huge but poorly systematized experimental material has been accumulated and,
although even today relatively little is known about the biological role of many
chemical elements, the results of research in this area are becoming increasingly
widely used in practice The human body, like any other living organism, contains
all the exceptions of chemical elements and all of them, presumably, play a certain
biological role and take part in metabolic processes. Currently, less than half of the
chemical content in human organs and tissues has been more or less reliably
established.

Elements. Even such incomplete information allows us to draw certain
conclusions. As a result of environmental influences (xenobiotics, radionuclides,
radiation, etc.), an adaptive response of the human body develops. Numerous
works by D.S. are devoted to the study of adaptation patterns. Sarkisova. (1982),
A.Ado (1984), S.A. Zufarova (1976).

The adaptation process consists of a stage of functional tension, a stage of
development of the morphological foundations of complexation and stabilization
of the process (S.A. Zufarov, 1982; 1994). However, the noted pattern has been
studied mainly with acute or single exposure or with repeated exposure to a
pathogenic factor. Studies of the adaptation process under long-term exposure to
microelements on the body are rare. Despite this methodological difficulty, a large
number of studies have been conducted to study the adaptation process in
connection with the elemental status of the organism in its physiological state and
various pathologies.

Let us consider this problem by subgroups of the periodic system in
connection with the physiological need and the problem of their participation in the

adaptation process under study. The bulk of sodium in the body is found primarily
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in tissue fluids. Sodium plays an important role in water metabolism, in
neutralizing acidic products of intermediary metabolism, reduces the excitability of
the neuromuscular system, maintains the excitability of the neuromuscular system,
and maintains osmotic balance (Tur A.F.).

Potassium ions, which are a sodium antagonist, also play an equally
important role in these physiological processes. If sodium reduces neuromuscular
excitability, then potassium increases it. Alkaline earth elements, determining
water hardness, are associated with the incidence of cardiovascular diseases.

The biological role of selenium is associated with its antioxidant property
and numerous works are devoted to the therapeutic effect of selenium upon
activation of free radical oxidation in toxic hepatitis (N. M. Kholmukhamedova,
1995; A. I. Nikolaev et al., 1995), At the same time, about the toxic effect
experimental data were obtained for selenium (Tutelyan V.A. et al. 1995).

According to Zhuk L.I., Osinskaya N.S. (1988) found a high selenium
content in people working in the workshops of the Almalyk Mining and
Metallurgical Plant and, as a consequence of the impact, an increase in the
incidence of dental diseases. Selenium is able to counteract the toxic effects of
heavy metals. Its deficiency leads to myocardial dystrophy, an increase in heart
size, and increases the likelihood of developing a heart attack.

Little is known about the biological role of yttrium, scandium, rare earth
elements and lanthanides, although there are indications of the participation of
scandium in the pathogenesis of diabetes. The importance of these elements, as
well as uranium, is growing due to their participation as initiators of free radical
oxidation, due to their uncontrolled entry into the biosphere with phosphorus
fertilizers.

Chromium is directly involved in metabolism as a pro-oxidant element,
affects the processes of hematopoiesis and the activity of the pancreas, enhances
the action of insulin, and its excess amount causes general toxic, nephrotoxic and

hematotoxic effects.
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The extremely important role of iron, which is part of hemoglobin, in the
transfer of oxygen and in the process of hematopoiesis is known. However, being
an element of variable valency, iron is involved in the activation of lipid
peroxidation processes, and at the same time is a minor component of the
antioxidant defense system (Vladimirov Yu.A. et al., 1987).

Insufficient absorption of iron leads to the development of an imbalance in
hematopoiesis and leads to anemia. The role of iron in adaptation processes after
prosthetics is highlighted in the works of Agzamkhodzhaev S.S. (1998).

The author found that when restoring small and medium dentition defects
with fixed iron prostheses, there is no effect on the intensity of lipid peroxidation
in saliva during the process of adaptation to wearing dentures.

In the designs of dentures replacing large defects containing more than 6
metal units, activation of lipid peroxidation was detected, as a result of which the
author proposes the use of antioxidant corrective therapy. Consequently, metals
with variable valency are capable of initiating free radical oxidation and perform a
pro-oxidant function in the body. The role of these elements in the process of
adaptation of the body to certain environmental influences has not been
definitively established.

Cobalt is also a pro-oxidant element. It is part of vitamin B12 and is
associated with hematopoietic processes. Copper is a trace element that is part of
cerulloplasmin, a protein that performs an antioxidant function in the body's
plasma. It affects the activity of many enzymes, sex hormones, pituitary and
thyroid hormones, and has anti-inflammatory properties.

The silver content varies under different physiological conditions, although
its bacteriostatic role has long been known. Gold, like silver, is widely used in
dentistry, however, a very small number of studies are known about their
biological role in the normal oral cavity after prosthetics.

Zinc affects the function of the gonads, pancreas, and the process of

hematopoiesis. Zinc, like selenium, is a minor microelement with an antioxidant
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effect. In a number of pathological conditions and in the dynamics of corrective
therapy for diseases accompanied by activation of lipid peroxidation, the positive
effect of zinc preparations was attributed.

At the same time, the state of free radical oxidation in people working in
hazardous industrial conditions with a high content of zinc in the atmosphere,
drinking water, the level of lipid peroxidation and the state of the antioxidant
system have been practically not studied.

A quick list of some data on the biological role of chemical elements in the
human body does not exhaust the diversity of the problem, but explains the
exceptional interest in it. Already today, the content of a number of elements in
human biosubstrates is a recognized diagnostic sign of a number of diseases.
Changes in the elemental composition of biosubstrates in various physiological
disorders or diseases determine the desire of researchers to move on to correcting
the elemental composition of biosubstrates as a therapeutic agent.

Of particular importance is the study of the elemental composition of human
biosubstrates from the point of view of the adverse effects of a number of elements
in the event of an abnormal deficiency or excess of their intake into the body. This
can occur in both natural and anthropogenic anomalous biogeochemical regions
and provinces. Special meaning

This kind of research is acquiring in our time, when the biogeochemical
situation changes in some cases extremely sharply and has an adverse effect on
human health.

Obviously, the search for substrates that most adequately reflect changes in
the status of the human body should be considered very relevant. One of the human
substrates that reflects the elemental status of the body is oral fluid.

Thus, an analysis of the literature on the biological role of microelements in
normal conditions and during the development of adaptation processes in the
human body indicates the existence of different groups of microelements with

opposite effects on the functional state of the cell. The question of the biological
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role of microelements in the process of adaptation to wearing dentures is presented
in isolated works. Apparently, the role of microelements in the conditions of
people staying in an ecologically unfavorable region increases greatly; their
concentration and the significance of research in this direction are of undoubted
practical importance.

The main link regulating the functional processes of tissues, the functioning
of physiological and various pathological processes in the human body is the
structural and functional state of the membrane components of the cell. Numerous
studies (Burlakova E.B. et al. 1986) have shown that one of the factors limiting the
structural organization of cell membranes in the body is the state of antioxidant
defense mechanisms.

Dentures, being an element of a constant physical irritant, do not fully
replace natural integral structures, lead to the development of secondary
pathological changes in the oral cavity as a consequence of secondary trophic
genesis associated with violation of the structural organization of cell membranes
in the mucous membrane of the oral cavity and its appendages (Khabibulaeva
N.A., 1993). As already mentioned, removable laminar dentures change the
functional state and morphological structure of the underlying mucous membrane.

Activation of the process of lipid peroxidation plays an important role in the
development and course of a number of pathological processes (Burlakova E.B.,
1995). In the process of lipid peroxidation, a change occurs in the composition of
biological cell membranes; the resulting toxic products cause inactivation of
enzymes, damage the structure of proteins and nucleic acids, thereby affecting the
functional activity of the body as a whole.

It is known that the antioxidant system consists of several components:
bioantioxidants — tocopherol, steroid hormones, ubiquinone, carotene, vitamins C,
PP, flavonoids and other compounds that are part of biomembranes and cells in
their minor components; trace elements — zinc, selenium, copper, magnesium.

Antioxidant enzymes that destroy and inactivate the final and intermediate
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products of free radical oxidation: catalase, glutathione peroxidase, glutathione
reductase, superoxide dismutase. Some components of membranes, cells and
biological media of the body have antioxidant properties and inhibit free radical
oxidation reactions at the branching stage chains: phosphotidylcholine (lecithin),
which makes up the bulk of membrane phospholipids, cerruloplasmin —a blood
protein. Currently, research into the properties of synthetic antioxidants, which,
based on solubility, are divided into two groups: water-soluble and fat-soluble, has
also found widespread use.

Free radical oxidation plays an important role in normal cell physiology and
often acts as a key link in the pathogenesis of many diseases. Free radical oxidation
of lipids continuously occurs normally in all tissues of living organisms, but the
reaction rate is very low and has a stationary level (Ibragimov U.K., 1991;
Komilov Kh.P., 1993).

Free radical oxidation of lipids is one of the natural pathways of lipid
metabolism, a process that constantly occurs in the cell. For example, the
regulation of DNA synthesis, membrane permeability, and mitochondrial
functioning is associated with the process of SROL and unsaturated fatty acids of
membrane phospholipids in animal cells (E.B. Burlakova, 1995).

In the process of SROL, reactive metabolites are formed that have cytostatic
and cytotoxic effects. It has been established that SROL products are normally
involved in the regulation of the growth rate of the body (Zhuravlev A.l., 1986), in
the regulation of membrane permeability (Vladimirov Yu.A. et al., 1976) and cell
proliferation (Burlakova E.B., 1995) .

The mechanism of activation of free radical oxidation of lipids lies in the
imbalance in the intensity of free radical reactions occurring in the cells and tissues
of the body, the potential capabilities of the integral antioxidant system. A sharp
activation of SROL was observed under the influence of X-rays, ultraviolet rays,
radiation, radionuclides (Tarusov B.N., 1978; Zhuravlev A.l., 1982; Burlakova

E.B. etal., 1975, 1982).
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The chain mechanism of reaction development leads to an avalanche-like
growth of intermediates, against the background of increased consumption of
tissue antioxidants. If the amount of exogenous antioxidants supplied with food
and the cellular pool of antioxidants are insufficient, then signs of the syndrome of
“exogenous secondary antioxidant deficiency” (Ibragimov U.K., 1991). Activation
of SROL is also possible in case of insufficiency of regulatory AOC as a result of a
decrease in the intake of natural antioxidants (AO) into the body, for example, with
vitamin deficiency E. This state of AOC in the body can be designated as primary
deficiency.

At the same time, changes were observed in the phospholipid spectrum of
membranes towards an increase in lysoforms, disruption of the functioning of
enzyme systems of mitochondrial and microsomal oxidation, the cascade
mechanism of the adenylate cyclase system, and signal transmission into the cell

Secondary antioxidant deficiency - “antioxidant starvation” (Ibragimov
U.K., 1991) develops in diseases of the gastrointestinal tract of infectious etiology,
in pathology of the hepatobiliary system (Khidoyatov B.A. et al., 1983) and other
listed pathologies are characterized by normal the content of exogenous AQO in
food reduces the absorption of fat-soluble vitamins.

Changes in AOA associated with increased consumption of antioxidants and
increased SROL cause changes in the physicochemical properties of membranes
and the activity of membrane-bound enzymes, which affects DNA synthesis and
cell division. A decrease in the amount of antioxidants and an increase in SROL
leads to inhibition of cell division.

An increase in the content of antioxidants and a decrease in the
concentration of SROL metabolites leads to an increase in the mitotic activity of
tissues. The change in the antioxidant activity of lipids coincides with the phases of
mitosis, the maximum of DNA synthesis corresponds to the maximum AOA of

nuclear lipids (Palmina N.P. et al., 1975). Currently, 5 main mechanisms of action
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of antioxidants on cellular metabolism and peroxidation processes have been
established:

-interaction with free radicals, -interaction with receptors ("self" and
"foreign"), -effect on enzyme activity (interaction with catalytic and allosteric
centers), -incorporation into membranes, accompanied by their structural and
functional changes, -interaction with the genetic apparatus of the cell.

One of the effects of antioxidants on cellular metabolism is their effect on
the genome. According to many authors, antioxidants bind to the DNA molecule,
which leads to a change in the activity of the DNA matrix (Burlakova E.B., 1997).
Antioxidants, interacting with free radicals, reduce the exit from membranes,
thereby changing their structure. Lipids play the role of effectors of membrane
proteins, influencing their enzymatic activity, substrate specificity, confirmation
changes, sensitivity to external agents (regulators), etc. Therefore, antioxidants, by
changing the structure of the membrane, actively influence its enzymatic
properties.

The sensitivity of enzymes to the action of antioxidants may be due to the
dependence of their activity on the intensity of lipid peroxidation (Ibragimov U.K.,
1995). Antioxidants stimulate cell metabolism and metabolism in general in
various ways, which together cause a complex of sequential changes realized at
multiple structural levels. The initial and main effect of antioxidants is to neutralize
free radicals. This interaction is effective at high rate constants for this reaction. A
decrease in the concentration of free radicals leads to a decrease in membrane
damage.

The incorporation of antioxidant molecules into the membrane, which is
possible due to the hydrophobic properties and structural similarity of natural and
synthetic antioxidants, also leads to a change in the functional properties of the
membrane. The choice of any antioxidant for this purpose may depend on its

antiradical activity.

42



The wide range of biological effects of antioxidants makes it possible to use
them not only to correct pathological processes, but also to influence metabolism
under normal conditions. Pathological conditions, maintaining free radical
reactions at a high level for a long time, contribute to the intensification of lipid
peroxidation. Therefore, the introduction of antioxidants into the body is necessary
to compensate for the processes of free radical oxidation of lipids and to correlate
changes in the structural and functional properties of membranes caused by the
intensification of lipid peroxidation.

In most studies on the intensity of lipid peroxidation in dental diseases, its
activation is noted, and the authors recommend corrective AO therapy (Yakubov
R.K., 1993; Azimov M.I. et al. 1995; Kurbanov Sh.Sh., 1996; Agzamkhodzhaev
S.S., 1997).

However, for people living in industrial areas, the body receives an excess
amount of elements, including antioxidants. Yunusova R.T. (1998) found in the
body of children living in an ecologically unfavorable area an increased content of
antioxidant elements: selenium, zinc. As a result of their action, the author notes
the development of functional liver damage in children. In the work of V.A.
Tutelyan (1995) showed the toxic effect of the antioxidant selenium on the
functional state of monooxygenase liver systems of normal animals. The author
notes a decrease in the activity of enzymes involved in the detoxification of
xenobiotics. Research conducted by A.A. Sedunov, S.M. Pleshkova, E.Ya.
Rakhmanova (1990) showed that dentures made of steel and plastic cause
disruption of the lipids of the membrane structures of the oral cavity, which in turn
leads to an increase in the content of malondialdehyde in saliva - a product of lipid
peroxidation.

This violation manifests itself both in the presence of occupational hazards
and in their absence. Accordingly, catalase activity decreases and SOD decreases

in these groups. A decrease in catalase was considered as a link in the violation of
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antioxidant protection, and an increase in SOD was a protective-compensatory
direction to prevent further violation of FRO.

Thus, summarizing the literature data, we can state that significant
information material has been accumulated, reflecting the various properties of
saliva and the nature of its changes in various diseases of the oral cavity, including
dental prosthetics. However, in modern literature there is practically no data on the
functional characteristics of saliva, reflecting the state of the structural and
functional organizations of cell membranes - lipid peroxidation processes and
antioxidant functions at the level of the oral cavity during adaptation to dentures in
workers at industrial enterprises with a high content of microelements -
antioxidants

Clinical studies of persons employed in metallurgical production This work
Is based on the results of a survey of workers at the Almalyk Mining and
Metallurgical Combine Copper Smelter (MPS). The control group consisted of
patients who went to the orthopedic dentistry clinic of the Tashkent Dental
Institute clinic.

Conventionally, the control group consisted of workers from auxiliary
workshops and business units of the TTZ, who were not in contact with chemical
industrial hazards, and there was no polymetallic dust in the air environment. A
total of 130 people were examined, aged 20-65 years. Data on gender and age

composition are presented in Table 1.

Table 1. Data on the sex and age composition of the examined patients.

Age 20-30 31-40 41-50 | 51 and older Total

gender M F M F M F M F M F

Groups of
surveyed

Workers

bir
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Students and

employeesof | 16 | 5 3 - 3 3 1 2 23 10
Tashkent
Workers of
TTZ 12 | 4 7 3 10 | 3 8 3 37 13
Total

35 | 12 | 17 6 15 | on | 20 14 87 43
bir

Table 2. Work experience of the surveyed workers at MPZ, TTZ

ork <5y 5-10y >11y Total
experience

corporation
MPZ 11 9 27 47
TTZ 20 18 o'n bir 49

By age, the subjects were divided into 4 groups: 20-30 years old, 31- 40
years old, 41-50, 51 and older. As can be seen from Table 1, the majority of the
MPP workers surveyed were aged 51 or older. When distributed according to work
experience, the examined MPH patients were divided into 3 groups: the first group
with up to 5 years of experience, the second - from 5 to 10 years, the third - from
11 years and above. The main contingent of AGMK workers who seek orthopedic

dental care are workers with more than 11 years of experience and above.

1. Clinical and functional studies

Clinical studies were carried out using a pre-compiled questionnaire;
they began with identifying complaints about the condition of the oral cavity.
Establishing the presence of unpleasant sensations, bad breath, pain, burning
of the mucous membrane, itching, bleeding gums, impaired salivation, taste,
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tooth mobility and others. When collecting anamnesis, we found out the causes

and duration of tooth loss.

An objective dental examination began with an examination of the red
border of the lips, then examined the mucous membrane of the lips, cheeks,
soft and hard palate, floor of the mouth, gums, and tongue. Special attention
focused on studying the condition of the mucous membrane of the prosthetic
bed, its bone base, the degree and type of atrophy of the alveolar processes. At
the same time, attention was paid to color, moisture, swelling, pliability, the
presence of erosions, ulcerations of leukokeratosis foci and other pathological
changes. During the examination, the degree of damage to the teeth and

dentition was also determined.

The assessment of existing dentures was carried out as follows: fixed
dentures were considered satisfactory if single artificial crowns did not injure
the gums, i.e. had minimal immersion in the gum pocket, tightly covered the
necks of the teeth, had contact with adjacent and opposing teeth, did not
overstate the bite, and the cusps and cutting edges of the crowns did not

interfere with the closure and lateral movements of the lower jaw.

Bridges were considered satisfactory if the supporting part met the
requirements for artificial crowns, made taking into account the functional
usefulness of the periodontium of the supporting teeth and antagonist teeth and
in compliance with the requirements for the intermediate part. The latter
should not overestimate the bite, come into contact with antagonist teeth, and
not interfere with the movement of the lower jaw, provided that the rinsing
system in the area of the lateral teeth and the tangent in the area of the front

teeth are followed, without traumatizing the mucous membrane.

An analysis of the condition of fixed dentures showed (82% of workers
from the total number of those examined) that 54% of the workers from this

number of those examined had them in unsatisfactory condition.
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A number of requirements were imposed on removable dentures: the
boundaries of the denture bases must correspond to the prosthetic bed and the
boundaries of the valve zone, the base itself must be adjacent to the mucous
membrane of the prosthetic bed and not balance, the denture should not

overestimate or underestimate the bite.

In the presence of a partially removable denture, attention was paid to
the location of the existing clasps. They should not injure the mucous
membrane of the gums, lips, cheeks, and cover the tooth well, while taking
into account the correct choice of a natural tooth for the clasp. In addition,
artificial teeth with a complete removable denture and the presence of a partial
denture must have maximum contact and not interfere with the movement of
the lower jaw. Under high-magnification magnification, structural defects of
plastic products were determined, such as pores, veins, and heterogeneity of
the material, which is of great importance in the processes of adaptation to

dentures.

For dental examination, an operating microscope, model 178, with an
object magnification of 4,6,10,16 and 25 times was used. The examination was
carried out in natural light and began with an examination of the red border of
the lips, taking into account the color, the presence of inflammatory processes,
plaque, cracks, and peeling. Then the mucous membrane of the lower and
upper lip, right and left cheek, soft and hard palate, alveolar processes of the
upper and lower jaw, teeth and dentures, transitional folds, tongue and its
papillae were examined. When examining the oral mucosa, attention was paid
to the degree of translucency of the underlying vessels, their density, caliber,
number of connective tissue papillae, uniformity of color, and the presence of
keratosis.

To study the process of adaptation of the tissues of the prosthetic bed to

dentures, stomatoscopic studies were carried out before the delivery of
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dentures and in the dynamics of use. The studies were conducted on days 7,

14, 21, and 28 of using dentures.

Dental examination began with clarification of complaints and life
history. At the same time, they found out living conditions, bad habits, and
anamnesis of previous diseases. Among bad habits, smoking, drinking alcohol,

and chewing tobacco played a significant role.

The presence of unpleasant sensations, pain, burning of the tongue,
metallic taste in the mouth, etc. were determined. Particular importance was
attached to studying the nature, localization, and intensity of pathological
subjective sensations in the oral cavity in connection with the use of various

designs of dentures by patients.

We studied the duration and dynamics of the appearance of complaints,

their connection with production environmental conditions.

In patients using dentures, we found out the beginning and duration of
using dentures, design features, materials from which the dentures were made,
the duration of getting used to them, and assessed the quality and suitability of

the dentures.

To objectively assess the condition of marginal periodontal tissues,

periodontal indices were used.

1. PMA modified by Parma (T.F. Vinogradova, 1987). The degree of gum
inflammation was determined using the PMA (papillary-marginal-
alveolar) gingivitis index. Inflammation of the papilla (P) was assessed
as 1 point, inflammation of the gingival margin (M) - 2 points, and
inflammation of the alveolar gum (A) - 3 points.

2. Functional test of Schiller - Pisarev (1963).

After hygienic treatment of the oral cavity, the gums are stained with a

solution

48



Jodi puri cristalisati - 1.0
Kalii jodati pulu - 2.0
Agua destill - 40.0

The symptom of gingivitis and the prevalence of the inflammatory

process were identified.
3. Hygienic index of Fedorov-Volodkina (1971).

The vestibular surface of the teeth is lubricated with Schiller-Pisarev solution

321 123

The assessment is made according to a 5-point system. No staining - 1 point.
1/4 crown colouring - 2 points Colouring 1/2 crown - 3 points Colouring 3/4
crowns - 4 points Colouring of the entire crown 5 points

The calculation was carried out according to the formula:

Sk

Sk

Kp=-------- : where, Kf - average hygienic index n

K - hygiene of index 1 tooth S - sum of indicators

N - number of teeth

The type of bite was determined. The surveyed in the diagnosis of partial tooth loss
used the Kennedy classification. The degree of atrophy of alveolar processes of
toothless jaws was assessed according to the classification of Schroeder and Keller.
All patients after the dental examination received appropriate recommendations for
the prevention and treatment of dental disease. 92 of them received orthopaedic
dental care, 27 examined patients were removed non-removable bridges due to
their unsuitability for further use. 39 patients were made removable plate

prostheses. 53 patients were made non-removable metal prostheses.
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2. Biochemical studies of mixed saliva

The examinees' saliva was usually collected from 9 a.m. to 1 p.m. Before
collecting saliva, patients thoroughly rinsed their mouths with warm water. Mixed
saliva was collected in clean test tubes.
A. Chemoluminescent analysis of mixed saliva
The intensity of chemiluminescence was determined on the HLMC-0.1
chemiluminometer using the method of Yu.A. Vladimirova and A.l.Archakov
(1972). 1.0 ml of saliva was placed in a temperature-static cuvette at 37° C, the
light sum was recorded for 10 seconds with a closed curtain (dark current) and the
ultra-weak glow was recorded with an open curtain. The dark current level was
significantly different from the intensity of the ultra-weak glow.
B. Determination of the content of malon dialdehyde in saliva. The content of
malon dialdehyde was determined by the method,
Described by N.D.Stalnaya and T.G.Garishvili (1977). The method is based on the
interaction of 2-thiobarbituric acid with lipid peroxidation products - MDA at high
temperature in an acidic environment with the formation of a trimetin complex
with a maximum absorption in the red region of the visible spectrum at 532 nm.
Molar extinction coefficient - 1.56 x 10 cm x M. To determine the spontaneous
POL, the incubation mixture consisted of 0.2 m of serum and 0.8 tris - HCI buffer
(pH=7.4), which was thermostatic at 37 C for 30 minutes. The level of spontaneous
POL was expressed in nmol/mg protein x 30 min.
C Determination of the content of hydroperoxides in saliva.
The content of hydroperoxides in mixed saliva was determined by the method of
V.V. Gavrilov and S.I. Mishkorudnaya (1983). The method is based on intensive
absorption of hydroperoxes in the 232 nm region. Registration of hydroperoxes
was carried out on the SF-26 spectrophotometer. The calculation of the content of
hydroperoxides was carried out in relative units per ml of mixed saliva and per mg
of lipids.
City Determination of total lipids.
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The content of total lipids in mixed saliva was carried out using the biotest "La
Chema" (Czech Republic), according to the instructions attached to the kit. The
principle of this method is based on the interaction of total lipids after hydrolysis
with sulphuric acid with a phosphovanyl reagent to form red staining.

The optical density of the samples (A) and the standard (B) was measured at a
wavelength of 530 nm, and the calculation was carried out according to the
formula.

X=8x A/B,

Where, X - total saliva lipids in g/l D. Determination of the total protein.

The total protein content in mixed saliva was carried out using the Lowry O.H. et
all method. (1951). B.S.A. was used for the calibration curve.

E. Determination of antiperoxide activity of saliva.

The determination of the antiperoxide activity of mixed saliva was carried out
according to the method of U.K. Ibragimov and co-authors (1993). The principle of
the method is based on the ability of antioxidant enzymes of saliva to break down
hydrogen peroxide during incubation at 370C for 30 minutes. The control sample
contained similar components with concentrated sulphuric acid to inactivate
enzymes. Antiperoxide activity of saliva was calculated taking into account the
consumption of 0.1n of the KMPO04 solution, which went to titrate the control

sample (saliva, to which sulphuric acid was added before incubation)

3. Radioactive analysis of the microelement composition of saliva.
Instrumental neutron activation analysis allows you to determine more than
30 elements in one saliva sample. At the same time, multiple irradiation and long-
term measurement of induced activity are necessary to establish their content.
Different time modes of analysis (irradiation, cooling, measurement) were used to
determine the content of elements from their radionuclides with different half-lifes.

We have selected the optimal attachment and time modes to determine the
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maximum possible number of elements with a given accuracy and high
performance.

The method of instrumental neutron-activation determination of the content in
saliva was as follows: Saliva samples packed together with the standards in a
polyethylene container were irradiated in the vertical channel of the VVRSM
reactor with a neutron flux n.10 13 p/cm2 sec for 15 seconds. Measurement of
induced activity was carried out twice - 10 minutes after irradiation to determine
the content of manganese, after 2 hours to determine the content of sodium and
copper.

To determine the content of Ca, Br, Au, the same samples were wrapped in
aluminum foil and irradiated in the wet channel of the reactor with a neutron flux
n. 1013 p/cm2 for 15 hours. Measurement of induced activity was carried out a
week after irradiation on the formed radionuclides.

To determine the content of Sc, Cr, Fe, Co, Zn, Se, Ag, Sb, irradiated 15
hours of samples were measured a month after irradiation by the formed
radionuclides.

All measurements were carried out on a Ge (Li) detector with a resolution of
3.5 keV on the line 1332 60-Co, connected to a multi-channel analyser.

Various standards were used to calculate the quantitative content of elements in
saliva samples: inside laboratory standards prepared by applying a known amount
of element to desalic filter paper and IAEA standard comparison samples H-4
(Aninnal blood) and NN-1.

The calculation of the quantitative content of the elements was carried out
according to the formula:
J, ar. M et.
X=Mg/g,J-Mar.
Where, X is the content of the element in the sample,
J abr., Jet. - t number of pulses in a photopeak of the element being determined in

the sample and standard,
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M et. - the content of the element in the standard,

M obr. - the mass of the sample.

Nuclear-physical Characteristics  Defined Radionuclides are shown in
Table 3. Thus, the content of 24 elements in saliva was determined by the
instrumental neutron activation method. Neutron activation analysis method, like
any other method,

Not free from random  And systematic errors, the main sources of which are:
—  Procedure for preparing samples for analysis,

— Benchmarking,

—  Errors in measuring radionuclide activity, etc.

Identification and assessment of the level of errors in determining the elements of
the methodology used is achieved with the help of a comparison sample. We
selected a standard sample of IAEA comparison NN-1 with the certified content of
elements, with the help of which the correctness and reproducibility were
determined - the main analytical parameters of the method.

Table 3

Nuclear-physical characteristics of the defined elements and parameters of the

developed methods
2. Clinical and functional studies

Clinical studies were carried out using a pre-compiled questionnaire;
they began with identifying complaints about the condition of the oral cavity.
Establishing the presence of unpleasant sensations, bad breath, pain, burning
of the mucous membrane, itching, bleeding gums, impaired salivation, taste,
tooth mobility and others. When collecting anamnesis, we found out the causes

and duration of tooth loss.

An objective dental examination began with an examination of the red
border of the lips, then examined the mucous membrane of the lips, cheeks,

soft and hard palate, floor of the mouth, gums, and tongue. Special attention

53



focused on studying the condition of the mucous membrane of the prosthetic
bed, its bone base, the degree and type of atrophy of the alveolar processes. At
the same time, attention was paid to color, moisture, swelling, pliability, the
presence of erosions, ulcerations of leukokeratosis foci and other pathological
changes. During the examination, the degree of damage to the teeth and

dentition was also determined.

The assessment of existing dentures was carried out as follows: fixed
dentures were considered satisfactory if single artificial crowns did not injure
the gums, i.e. had minimal immersion in the gum pocket, tightly covered the
necks of the teeth, had contact with adjacent and opposing teeth, did not
overstate the bite, and the cusps and cutting edges of the crowns did not

interfere with the closure and lateral movements of the lower jaw.

Bridges were considered satisfactory if the supporting part met the
requirements for artificial crowns, made taking into account the functional
usefulness of the periodontium of the supporting teeth and antagonist teeth and
in compliance with the requirements for the intermediate part. The latter
should not overestimate the bite, come into contact with antagonist teeth, and
not interfere with the movement of the lower jaw, provided that the rinsing
system in the area of the lateral teeth and the tangent in the area of the front

teeth are followed, without traumatizing the mucous membrane.

An analysis of the condition of fixed dentures showed (82% of workers
from the total number of those examined) that 54% of the workers from this

number of those examined had them in unsatisfactory condition.

A number of requirements were imposed on removable dentures: the
boundaries of the denture bases must correspond to the prosthetic bed and the
boundaries of the valve zone, the base itself must be adjacent to the mucous
membrane of the prosthetic bed and not balance, the denture should not

overestimate or underestimate the bite.
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In the presence of a partially removable denture, attention was paid to
the location of the existing clasps. They should not injure the mucous
membrane of the gums, lips, cheeks, and cover the tooth well, while taking
into account the correct choice of a natural tooth for the clasp. In addition,
artificial teeth with a complete removable denture and the presence of a partial
denture must have maximum contact and not interfere with the movement of
the lower jaw. Under high-magnification magnification, structural defects of
plastic products were determined, such as pores, veins, and heterogeneity of
the material, which is of great importance in the processes of adaptation to

dentures.

For dental examination, an operating microscope, model 178, with an
object magnification of 4,6,10,16 and 25 times was used. The examination was
carried out in natural light and began with an examination of the red border of
the lips, taking into account the color, the presence of inflammatory processes,
plaque, cracks, and peeling. Then the mucous membrane of the lower and
upper lip, right and left cheek, soft and hard palate, alveolar processes of the
upper and lower jaw, teeth and dentures, transitional folds, tongue and its
papillae were examined. When examining the oral mucosa, attention was paid
to the degree of translucency of the underlying vessels, their density, caliber,
number of connective tissue papillae, uniformity of color, and the presence of

keratosis.

To study the process of adaptation of the tissues of the prosthetic bed to
dentures, stomatoscopic studies were carried out before the delivery of
dentures and in the dynamics of use. The studies were conducted on days 7,

14, 21, and 28 of using dentures.

Dental examination began with clarification of complaints and life

history. At the same time, they found out living conditions, bad habits, and
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anamnesis of previous diseases. Among bad habits, smoking, drinking alcohol,

and chewing tobacco played a significant role.

The presence of unpleasant sensations, pain, burning of the tongue,
metallic taste in the mouth, etc. were determined. Particular importance was
attached to studying the nature, localization, and intensity of pathological
subjective sensations in the oral cavity in connection with the use of various

designs of dentures by patients.

We studied the duration and dynamics of the appearance of complaints,

their connection with production environmental conditions.

In patients using dentures, we found out the beginning and duration of
using dentures, design features, materials from which the dentures were made,
the duration of getting used to them, and assessed the quality and suitability of

the dentures.

To objectively assess the condition of marginal periodontal tissues,

periodontal indices were used.

3. PMA modified by Parma (T.F. Vinogradova, 1987). The degree of gum
inflammation was determined using the PMA (papillary-marginal-
alveolar) gingivitis index. Inflammation of the papilla (P) was assessed
as 1 point, inflammation of the gingival margin (M) - 2 points, and

inflammation of the alveolar gum (A) - 3 points.
4. Functional test of Schiller - Pisarev (1963).

After hygienic treatment of the oral cavity, the gums are stained with a

solution
Jodi puri cristalisati - 1.0
Kalii jodati pulu - 2.0

Agua destill - 40.0
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The symptom of gingivitis and the prevalence of the inflammatory

process were identified.
3. Hygienic index of Fedorov-Volodkina (1971).

The vestibular surface of the teeth is lubricated with Schiller-Pisarev solution

321 123

The assessment is made according to a 5-point system. No staining - 1 point.
1/4 crown colouring - 2 points Colouring 1/2 crown - 3 points Colouring 3/4
crowns - 4 points Colouring of the entire crown 5 points
The calculation was carried out according to the formula:
Sk

Sk

Kp=-------- , Where, Kf - average hygienic index n

K - hygiene of index 1 tooth S - sum of indicators

N - number of teeth

The type of bite was determined. The surveyed in the diagnosis of partial tooth loss
used the Kennedy classification. The degree of atrophy of alveolar processes of
toothless jaws was assessed according to the classification of Schroeder and Keller.
All patients after the dental examination received appropriate recommendations for
the prevention and treatment of dental disease. 92 of them received orthopaedic
dental care, 27 examined patients were removed non-removable bridges due to
their unsuitability for further use. 39 patients were made removable plate

prostheses. 53 patients were made non-removable metal prostheses.

2. Biochemical studies of mixed saliva
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The examinees' saliva was usually collected from 9 a.m. to 1 p.m. Before
collecting saliva, patients thoroughly rinsed their mouths with warm water. Mixed
saliva was collected in clean test tubes.

A. Chemoluminescent analysis of mixed saliva

The intensity of chemiluminescence was determined on the HLMC-0.1
chemiluminometer using the method of Yu.A. Vladimirova and A.l.Archakov
(1972). 1.0 ml of saliva was placed in a temperature-static cuvette at 37° C, the
light sum was recorded for 10 seconds with a closed curtain (dark current) and the
ultra-weak glow was recorded with an open curtain. The dark current level was
significantly different from the intensity of the ultra-weak glow.

B. Determination of the content of malon dialdehyde in saliva. The content of
malon dialdehyde was determined by the method,

Described by N.D.Stalnaya and T.G.Garishvili (1977). The method is based on the
interaction of 2-thiobarbituric acid with lipid peroxidation products - MDA at high
temperature in an acidic environment with the formation of a trimetin complex
with a maximum absorption in the red region of the visible spectrum at 532 nm.
Molar extinction coefficient - 1.56 x 10 cm x M. To determine the spontaneous
POL, the incubation mixture consisted of 0.2 m of serum and 0.8 tris - HCI buffer
(pH=7.4), which was thermostatic at 37 C for 30 minutes. The level of spontaneous
POL was expressed in nmol/mg protein x 30 min.

C Determination of the content of hydroperoxides in saliva.

The content of hydroperoxides in mixed saliva was determined by the method of
V.V. Gavrilov and S.I. Mishkorudnaya (1983). The method is based on intensive
absorption of hydroperoxes in the 232 nm region. Registration of hydroperoxes
was carried out on the SF-26 spectrophotometer. The calculation of the content of
hydroperoxides was carried out in relative units per ml of mixed saliva and per mg
of lipids.

City Determination of total lipids.
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The content of total lipids in mixed saliva was carried out using the biotest "La
Chema" (Czech Republic), according to the instructions attached to the kit. The
principle of this method is based on the interaction of total lipids after hydrolysis
with sulphuric acid with a phosphovanyl reagent to form red staining.

The optical density of the samples (A) and the standard (B) was measured at a
wavelength of 530 nm, and the calculation was carried out according to the
formula.

X=8x A/B,

Where, X - total saliva lipids in g/l D. Determination of the total protein.

The total protein content in mixed saliva was carried out using the Lowry O.H. et
all method. (1951). B.S.A. was used for the calibration curve.

E. Determination of antiperoxide activity of saliva.

The determination of the antiperoxide activity of mixed saliva was carried out
according to the method of U.K. Ibragimov and co-authors (1993). The principle of
the method is based on the ability of antioxidant enzymes of saliva to break down
hydrogen peroxide during incubation at 370C for 30 minutes. The control sample
contained similar components with concentrated sulphuric acid to inactivate
enzymes. Antiperoxide activity of saliva was calculated taking into account the
consumption of 0.1n of the KMPO04 solution, which went to titrate the control
sample (saliva, to which sulphuric acid was added before incubation)

3. Radioactive analysis of the microelement composition of saliva.
Instrumental neutron activation analysis allows you to determine more than 30
elements in one saliva sample. At the same time, multiple irradiation and long-term
measurement of induced activity are necessary to establish their content. Different
time modes of analysis (irradiation, cooling, measurement) were used to determine
the content of elements from their radionuclides with different half-lifes. We have
selected the optimal attachment and time modes to determine the maximum

possible number of elements with a given accuracy and high performance.
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The method of instrumental neutron-activation determination of the content in
saliva was as follows: Saliva samples packed together with the standards in a
polyethylene container were irradiated in the vertical channel of the VVRSM
reactor with a neutron flux n.10 13 p/cm2 sec for 15 seconds. Measurement of
induced activity was carried out twice - 10 minutes after irradiation to determine
the content of manganese, after 2 hours to determine the content of sodium and
copper.

To determine the content of Ca, Br, Au, the same samples were wrapped in
aluminum foil and irradiated in the wet channel of the reactor with a neutron flux
n. 1013 p/cm2 for 15 hours. Measurement of induced activity was carried out a
week after irradiation on the formed radionuclides.

To determine the content of Sc, Cr, Fe, Co, Zn, Se, Ag, Sb, irradiated 15 hours of
samples were measured a month after irradiation by the formed radionuclides.
All measurements were carried out on a Ge (Li) detector with a resolution of 3.5
keV on the line 1332 60-Co, connected to a multi-channel analyser.

Various standards were used to calculate the quantitative content of elements in
saliva samples: inside laboratory standards prepared by applying a known amount
of element to desalic filter paper and IAEA standard comparison samples H-4
(Aninnal blood) and NN-1.

The calculation of the quantitative content of the elements was carried out
according to the formula:

J,ar. M et.

X=Mg/g,J-Mar.

Where, X is the content of the element in the sample,

J abr., Jet. - t number of pulses in a photopeak of the element being determined in
the sample and standard,

M et. - the content of the element in the standard,

M obr. - the mass of the sample.
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Nuclear-physical Characteristics  Defined Radionuclides are shown in
Table 3. Thus, the content of 24 elements in saliva was determined by the
instrumental neutron activation method. Neutron activation analysis method, like
any other method,

Not free from random  And systematic errors, the main sources of which are:
—  Procedure for preparing samples for analysis,

—  Benchmarking,

—  Errors in measuring radionuclide activity, etc.

Identification and assessment of the level of errors in determining the elements of
the methodology used is achieved with the help of a comparison sample. We
selected a standard sample of IAEA comparison NN-1 with the certified content of
elements, with the help of which the correctness and reproducibility were

determined - the main analytical parameters of the method.

Table 3
Nuclear-physical characteristics of the defined elements and parameters of the

developed methods

Elec |radionu | Energy of | Half Radiati | Time | Measu | Limit
op klid gamma raceperio | on has remen | determined
quanta,keV |d time. |cooled |t time. | by ug/g
11 down. | Sec
Na 24-Na 1369 15h 15 h 2 h 100 5
sC 46-v | 889,1120 | 83.8d 15h | 30d 400 0,0001
Ca 47-Ca 160 3.43d 15h 7d 400 25
Cr 51-Cr 320 27,2 d 15h | 30d 400 0,05
Fe 59-Fe |10099.1292 | 445d 15h | 30d 400 1
Mn | 56-Mn 847 2.58 h 15h | 10m | 100 0,05
co 60-Co | 1173.1332 | 5,279 15h | 30d 400 0,005
Cu 64-Ku 511 12,8 h 15h 2h 100 1
Zn 65-Zn 1115 244 d 15h | 30d 400 5
Se 75-Se 265 120 d 15h | 30d 400 0,05
Br 82-Br 777 1.47 15h 7d 200 0.1
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Ag 110-Ag 658 250 d 15h 30d 400 0,05

Sb 124-Sb 1696 60,2 d 15h 30d 400 0,01

Au 198- 412 269d 15h 7d 200 0,0001
Av

K 40-K 1524 125soat | 15h 7d 200 50

Pb 86-Pb 1078 18,7 d 15h 30d 400 0,5

Total Error Definitions Elements Method INNA was evaluated on the

basis of standard deviation calculations:

S= (Xi-X)2 /n-1

Where S - standard deviation,
X - Average content,

Xi- Content in the sample,

n-  Number of parallel samples

The relative standard deviation was calculated by the formula:

S
Sr= 100 %
X

The correctness of the analysis results was determined by comparing the
obtained data with the data of the certified values of the standard sample, since the
correctness of the analysis is a value equal to (Ci-Co), which determines the degree
of correspondence between the actual (certified) content of the element and its
assessment obtained as a result of a series of measurements. The values of the
correctness of the developed methodology are given in Table 4.

Table 4
Assessing the correctness of the analysis results
(Reference sample for comparison HH-1 - hair homogenate), pug/g

Element Assesment of the Found by us relative Deviation
correctness of the
analysis results
Ag 0,19+ 0,06 0,21 + 0,064 +10
Au 0,03 +0,01 0,026 + 0,007 -12
Br 416+2.1 4,3+0,54 +2.4
Ca 522 + 160 540 + 120 + 3.6
Cl 2265 + 71 2280 + 71 +0,7
co 597+12 5,48 + 0,49 -8.1
Cr 0,27 + 0,16 0,28 + 0,08 +3,8
Cu 10,2+ 3,2 112+29 +10
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Fe 23,7+938 259+ 4,8 +9

| 20,2 + 8,9 22,7 +3,7 +12
Mn 0,85 + 0,25 0,80 + 0,07 -59
Sb 0,03 + 0,01 0,033 + 0,01 +10
Se 0,35 + 0,04 0,32 + 0,062 +84
U 0,14 + 0,15 0,16 + 0,03 +13
Zn 174 + 315 180 + 15 +3.4

The correctness of the method is closely related to its reproducibility, but
good reproducibility does not yet indicate high correctness, which largely depends

on the completeness of all errors that can be observed during the analysis.
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The course of adaptation processes to various designs of dentures

The analysis of the functional and hygienic state of the oral cavity was carried out
in 47 MPZ workers and 50 TTZ workers. By age and gender, the compared groups
of people were identical. Studies have shown that only 21% of MHP workers took
care of their teeth regularly. The rest did it unsystematically. In the control group,
they regularly brushed their teeth 65%, irregularly 35%. The results of the
functional and hygienic study of workers are presented in Table 5, 6.

Table 4
Hygienic condition of the oral cavity of workers
Groups of surveyed Workers Workers
MPZ TTZ
Indicators
Hygienic condition of the oral cavity 1,8+0,12 1,3+0,15
OHI
Kulazhenko’s test 149+15¢ 2001+19c
Shiler- Positive ++ 35 12
Pisarev’s Weakly positive+ 14 14
test Negative - 4 16
Index PMA 482 +3,1 405+25

From the data presented in Table 5, it can be seen that the hygienic condition of the
oral cavity of persons working in the MPZ is significantly lower than that of
workers not related to microelementosis. The index of oral hygiene according to
Fedorova and Volodkina for MPZ workers is unsatisfactory - 1.8+0.12 points. TTZ
workers have a satisfactory condition - 1.3+0.15 points. Workers with a poor
hygiene index have dental deposits and plaque. Dental deposits are usually located
in the cervical region. The plaque was located in a thin layer on the labial surface,
more often dark green in colour, which is explained by the deposition of

polymetallic dust on the necks of the teeth.
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The resistance of mucous membrane capillaries has been significantly reduced:
14.9+1.5 sec in working MPZs compared to working TTZ - 20.1+1.9 sec, which is
regarded by a number of authors as an indicator of the initial stage of inflammatory

process.

Table 5. Hygienic condition of the oral cavity of the examined persons depending
on the length of service in the conditions of the MPZ

Until5 y After
Work 5 ner
experience
indicators
o N 1,7 + 19
Hygienic condition of the oral 0,12 +0,09
cavity 1,2 1,4+
+0,20 0,15
16,2 + 13,2+
Kulazhenko’s test 1,2 0,8
22,5 19,8 +
+1,6 1,3
46,8 + 50,6
Index 2.1 +3.0
PMA 39,3 41,8
+1,6 +2,3
N 31 38
Positive ++ 10 14
Weak N 12 16
Lo ea ositive +
= 2 yP 13 15
N h(l)
? 3 _ 3 5
5 Negative-
£ 14 18

Note: the numerator has the specified survey data of MPZ employees, the

denominator has similar data of TTZ employees.
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The number of examined persons according to the positive Schiller-Pisareva
test differs noticeably. The presence of glycogen in the mucous membrane is
regarded as a criterion of metabolic shifts, which in persons with normal
metabolism for the most part gives a negative test result. According to the
literature, persons with a normal condition of periodontal tissues are characterised
by low values of the hygienic state of the oral cavity, high resistance of capillary
walls and low values of papillary-marginal-alveolar index (PMA).

The examined employees of the MPZ in terms of oral hygiene differed
significantly from those of a related specialty, but working in the best hygienic
conditions. Apparently, the study of the microelement composition of polymetallic
dust in the premises of the workshops of the studied enterprises will more fully
respond to the causes of deterioration of periodontal tissues.

Long-term work in production, in which a significant content of trace
elements was found, undoubtedly affected the hygienic condition of the oral cavity.
Although, in the statistical analysis of the reliable difference between the studied
parameters and the duration of the length of service was not found, obviously, the
deterioration of the indicators of the Schiller-Pisareva sample, the hygienic index
and the RMA index. The resistance of capillary walls in persons working in this
production for a longer time is significantly reduced.

The high rates of the Schiller-Pisarev sample (91.3+1.9%) of the working
MPZ are due to high labour intensity, pollution, high temperature, the presence of
sulphur oxides in the air of the working area, high concentrations of microelements
- antioxidants compared to the control group (20.2+0.3%).

Thus, the analysis of functional survey data of persons working in the
production of MPZ in comparison with similar employees

TTZ, showed a significant deterioration in the hygienic condition of oral
tissues. This was also confirmed during functional tests. Functional samples

reflecting the state of periodontal tissues changed in persons depending on the
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length of service, i.e. depending on the duration of contact with an increased
content of polymetallic dust.

Studies conducted in 34 practically healthy people (Tashkent control group)
showed that the red border of the lips had a normal colour and satisfactory
humidity. 3 examinees had a slight peeling of the lip surface. No special changes
were observed on the mucous membrane of the hard, soft palate and the bottom of
the mouth. The vascular pattern is pronounced on the mucous membrane of the
soft palate, less on the hard sky. When examining gingival tissue in the area of
teeth with artificial crowns, it was found that in most cases it does not differ from
the norm.

During the dentoscopic examination of the surface of the tongue, uniform
papillae pink mucous membrane of the tongue are observed. The size, number of
place of position of filamentous, mushroom-shaped, leaf-shaped and grooved
papillae had individual differences.

When examining the oral mucosa, 12 working MPZs with an intact tooth
range noted the deposition of a significant amount of dust in the folds of the tongue
and palate, transitional folds of the mucous membrane, gum pockets. Objectively
manifested in the form of plaques on the tongue, cheeks and along the gingival
edge from dark brown to dark green.

The workers of the metallurgical shops of the MPZ were found to have
hyperkeratosis of the mucous membrane of both cheeks along the tooth clocking
line. Dentists have determined the relative thickening of the horny layer of the
mucous membrane of a whitish shade against the background of a oedematous,
slightly hyperaemic mucous membrane.

A severe form of catarrhal gingivitis was observed in 9 patients working in
the electrolysis shops of the MPZ. Complaints were made about the presence of an
unpleasant metallic taste in the mouth and bleeding gums. Dentoscopically: the
mucous membrane of the gums had significant cyanosis, was bleeding, the gingival

papillae were loose, pasty, in 2 patients there was discharge from the gingival
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pockets under palpation pressure. Hypertrophic gingivitis was noted in 13 patients
working at the MPZ, the air of which contained polymetallic dust with a high
content of selenium and zinc. At the same time, the gingival papillae were sharply
swollen, floated onto the crowns of the teeth, their apices were rounded, and bled
easily at the slightest irritation.

In workers with more than 10-15 years of experience, periodontitis was
observed with exposure of the roots and uneven atrophy of the mucous membrane
around the neck of the teeth. Complaints were made of spontaneous bleeding,
itching, enlargement, and pain in the gums. A large amount of viscous saliva was
released. The examination revealed congestive diffuse hyperemia of the gingival
margin, cyanosis, and deepening of the periodontal pockets.

Periodontitis was detected in 10 (22.2%) people. It is likely that the
increase in the incidence of periodontal diseases in workers at medical facilities is
associated with chronic intoxication caused by compounds of copper, zinc,
selenium, etc.

Dental examinations of the condition of the oral mucosa were carried out in
35 workers with various dentition defects. A study of the frequency of typical
forms of missing teeth showed that 21 workers had the absence of 1 to 3 teeth
(small defects), and 14 workers had 4 to 9 teeth (medium defects). The division
into groups was carried out according to the Mamluk classification.

In workers with minor dentition defects, the mucous membrane of the
alveolar process in the place where teeth were missing had a pale color, blood
vessels could not be traced, and sometimes had a loose consistency.

In workers with moderate defects, the mucous membrane of the alveolar
process was dense, slightly hyperemic, with a clear pattern of blood vessels, which
is explained by the active participation of the mucous membrane of the alveolar
process in the mechanical processing of food, as a result of which the trophism of

the tissues of the prosthetic bed improves (Irsaliev Kh.I., 2002) .
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In most workers with MPZ and TTZ, imprints of antagonist teeth are visible
on the buccal mucosa in areas corresponding to the border teeth. Workers in most
cases (83.7%) noted difficulty chewing, changing the usual side of chewing by
switching it to premolars and anterior teeth. In the presence of medium end defects
in 8-9% of workers, the mucous membrane of the alveolar process was involved in
the mechanical processing of food. In several cases, various elements of
leukoplakia (spots, plagques, erosions) were identified against the background of
edematous, hyperemic mucous membrane, localized symmetrically on both cheeks
along the line of closure of the teeth and in the area of the corners of the mouth.

During the examination of MPD patients, the condition of existing
removable and fixed dentures and their hygienic characteristics were studied. This
quality assessment made it possible to divide the examined prostheses into the

following groups (Table 6).

Table 6. Condition of dentures of the examined persons, AGMK employees

condition of the Number of %
prosthesis prostheses
Good 14 1
5,73
Satisfactory 27 3
0,33
Unsatisfactory 48 5
3,94
Total 89 100

When visually assessing the hygienic condition of removable dentures, the
following data were obtained:

The examined bridges were covered with soft and hard plaque, sometimes
with deposits of soft plaque and tartar, and the soldering areas were dark with
visible pores. Plastic crowns and facets are discolored, their surface is corroded,

and tarnishing of gold crowns and bridges is noted. Removable dentures often did
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not correspond to the prosthetic field. Roughness and discoloration of the plastic
denture bases (from dark brown to dark green), abrasion of artificial teeth, etc.
were observed.

When providing prosthetics for patients with partial secondary edentia,
preference was given to non-removable denture designs. As practice shows, fixed
bridge structures are characterized by their small size, high chewing efficiency and
great strength.

When choosing prosthesis designs, much attention was paid to the
periodontal condition of the supporting teeth, the size of the defect in the dentition
and the hard tissue of the coronal part of the supporting teeth.

In the process of work, 21 patients of the MPZ were manufactured with fixed
metal bridges and crowns and 8 patients with clasp prostheses made of Cr-Ni, Cr-
Co alloys.

As a control, fixed bridges were made to 19 patients who applied to
the orthopedic dentistry clinic 1-Tashkent State Medical Institute. All prostheses
met clinical and technical standards, i.e. did not have any side effects on the
organs and tissues of the patients’ oral cavity.

After fixing the metal structures of dentures in

During the first 7-10 days, patients in the control group presented
complaints about the presence of a foreign body in the mouth, increased salivation,
a feeling of awkwardness when moving the lower jaw, which disappeared during
the first 10-15 days, and in the group of patients working at the medical center,
they persisted until 28-30 days.

A dental study revealed that the artificial crown, both single and
supporting, in 78% of cases in patients in the control group caused inflammation of
the mucous membrane of the gingival margin of varying severity.

In patients with MPZ, inflammation of the gingival margin was detected
in 91% of cases stomatoscopically. The mucous membrane of the lips and cheeks

Is moist, pale pink in color with a poorly developed vascular pattern. The mucous
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membrane of the alveolar ridge is dense and pale pink. In 9 patients, tooth marks
were noted on the surface of the tongue, and the back of the tongue was covered
with a white coating. The edges of the supporting crowns of the bridges did not
violate the circular ligament of the tooth, and there was a good washing system.
The patient's bite was not disturbed; the crowns and bridge bodies were in
maximum contact with the antagonists.

By day 20-25, most patients forget that they have dentures in their
mouth. In the group working in workshops with a high content of sulfur dioxide,
this period increased to 28-30 days. The previous complaints were supplemented
by the appearance of a metallic taste in the mouth. By day 21, the mucous
membrane in most patients was without any visible changes. In 7 patients
(97.0%), dental examinations revealed severe hyperemia of the mucous membrane
in the areas of contact with the body of the dentures; the alveolar processes and
gingival papillae were swollen, hyperemic, and hypertrophy was observed. The
red border of the lips was dry, without signs of peeling.

By 2-3 months, in several cases there was a change in the color of the
prostheses at the soldering points and darkening of the plastic linings artificial
teeth, which was explained by the presence in the air of the working area of sulfur
dioxide, acid vapors, and polymetallic dust consisting of metals of variable
valence, causing a change in the pH of the oral fluid.

A study of the pH of saliva in workers at medical facilities showed that in
68.7-70.4% of cases the saliva had an acidic environment (pH - 4-6). Conducted
by A.D. Abduazimov (1988) studies in model media showed an increase in the
solubility of the elements copper, zinc, lead and other trace elements in an acidic
environment, which explained the greater mobility of the elements in saliva and
their deep penetration into the tissues of the oral cavity (gingival biopsies, tartar,
crown and root of the tooth ) workers.

By the 30th day, in most patients, due to poor oral hygiene, there was an

accumulation of food debris under the body of the bridge dentures, the basis of the
71



clasp denture, after removal of which, a dirty gray plague was noted on the mucous
membrane of the alveolar ridge.

Significantly more often than in the control group of patients, inflammation
of the mucous membrane of the gingival papillae was observed under bridge-like
prostheses made with defects in the dentition in the area of the anterior teeth. In
the control group of patients using bridge structures of satisfactory quality, changes
in the mucous membrane were practically no different from the mucous membrane
of persons with intact dentition.

In 10 patients with MPD (24.4%), by 30-35 days keratoses were noted on
the surface of the cheeks, and there was hyperemia on the lateral surface of the
tongue in contact with the bridge. The mucous membrane differed from the norm
by an increased pink tint with increased transparency of the epithelium and clearly
defined radially directed contours of the underlying vessels.

By the 40th day, a number of patients examined complained of chewing
food on one side, due to pain under the dentures, and also noted bad breath.

In all cases, if necessary, appropriate orthopedic and therapeutic treatment of the
oral mucosa was carried out. After wearing bridges for a year, 12 patients showed
hypertrophic changes in the gingival margin, the formation of pathological gingival
pockets, and some noted dense plaque under the body of the bridge. In most cases,
bridges and the mucous membrane around them did not differ significantly from
those in previous prosthetics. Red border of lips without signs of keratinization.
The mucous membrane of the lips, cheeks and soft palate is pale pink, moist, with
a well-defined vascular pattern.

Thus, an analysis of the studies showed that 89% of workers who used
metal structures of dentures were satisfied with the quality of the dentures.
However, the process of adaptation to dentures among AGMK workers was
significantly extended and amounted to 30-40 days, while in the control group this

period was 7-10 days.
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The decision to manufacture partial removable lamellar dentures (PRD)
for the worker was made based on the availability of dental indications. Those
patients who had severe inflammation of periodontal tissue were excluded from
those examined.

18 patients underwent ESPP. In the first days of use, complaints of
hypersalivation, the presence of a foreign body in the mouth, changes in speech
and taste. In previous studies, Agzamkhodzhaeva S.S. (1998), it was shown that
among patients in Tashkent (control group), these phenomena disappeared already
on 5-10 days of using the ChSPP, and among workers at medical facilities this
period extended to 12-15 days.

According to dental examination, the mucous membrane had a pale pink
surface, the vascular network was not translucent. In most of the subjects, focal
injuries were observed in the mucous membrane of the alveolar process, hard
palate, along the transitional fold and, especially, in the areas of the marginal gums
and remaining teeth. Focal damage to the mucous membrane was more common
in the lower jaw. After 1-2 corrections of the prostheses, these phenomena
disappeared.

The study of focal injuries in MPD patients shows the presence of
violations of the integrity of the surface of the mucous membrane of the prosthetic
bed, and in the areas of preserved teeth, traumatic damage was limited to the
mucous membrane of the marginal periodontium, that is, trauma to the gum pocket
in the form of detachment of the gum from the tooth. In these cases, correction of
the prosthesis in the areas adjacent to the remaining teeth leads to the gradual
disappearance of inflammation.

By day 14, patients in the control group did not complain of any
discomfort. MPH patients adapted less well to ESPP. Hypersalivation persisted
due to poor oral hygiene, in addition to the above complaints, complaints of bad
breath were added. The surface of the dentures was covered with soft plaque. The

condition of partially removable dentures in medical workers with good hygienic
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care is satisfactory. In 3 patients, the mucous membrane of the prosthetic bed was
swollen and hyperemic, the interdental papillae were inflamed.

Complaints about subjective feelings of discomfort disappeared by 2-3
months after the delivery of partially removable laminar dentures.
Dentoscopically, a pale pink mucous membrane of the prosthetic bed with imprints
of the contours of the borders of the prosthesis, covered with a soft coating, is
noted. On the inner surface of the prosthesis there is a grayish-yellow coating, an
unpleasant odor with food residues.

Examination of prostheses after a year of use shows a deterioration in
their stabilization and fixation. In most patients, if oral hygiene was not observed,
a dirty gray coating with dark green impurities was observed on the mucous
membrane of the cheeks, gums and other parts, which is difficult to remove.
Dentally, it resembles the plaque found on the bases of removable dentures, but the
structure of the plague contains admixtures of industrial dust. Plastic teeth are
discolored and their surface is corroded. Removable dentures often did not fit the
prosthetic bed. Roughness and discoloration of the plastic denture bases, abrasion
of artificial teeth, etc. were observed. In several cases, part of the dental
prosthesis was replaced with clasp structures.

The study of the content of microelements in saliva allows us to
expand our understanding of the pathogenesis of changes occurring in the organs
and tissues of the oral cavity in workers exposed to harmful factors in production.

It is known that macro- and microelements can enter tooth tissue from
saliva (Fedorov Yu.A., 1979). In this case, saliva determines the conditions for
enriching tooth tissue with minerals. It can be considered that one of the ways to
study the pathogenesis of dental caries, periodontitis and, as a consequence of
these diseases, dental defects in workers at the AGMK production is to study the
quantitative content of microelements in saliva. Of great importance is not only
identifying the presence of microelements, but also their concentration, which

ensures their biological activity. In this regard, it is advisable to study the
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guantitative fluctuations of microelements under various conditions of the
dentition, as well as the influence of the designs of manufactured dentures.

A study of the hygienic working conditions of workers at the AGMK MPZ

showed that the air in the working area of the main workshops is polluted by dust
with varying metal contents, sulfur dioxide and sulfuric acid vapors. The entire
process of blister copper smelting is accompanied by the release of polymetallic
dust into the air; its concentration ranged from 14.1 to 42.6 mg/m3, i.e. exceeded
the maximum permissible concentration by 7-20 times. A study of its
physicochemical properties showed the presence of more than 15 elements: Cu,
Zn, Fe, Cd, Pb, Mo, Au, Br, Na, Ag, Hg, Cr, Co, Se, Te. (Table 7)
Constant contact of the examined MPP workers with industrial dust led to a
change in the microelement composition of saliva. Neutron activation analysis
detected the following microelements in saliva: copper, selenium, manganese,
cadmium, mercury, chromium, antimony, scandium, zinc, cobalt, iron (Table 8).
Moreover, the concentration of selenium, zinc and copper exceeded the similar
indicators of TTZ workers by 60; 4.2 and 16.5 times respectively. At the same
time, the content of iron, chromium and cobalt was reduced by 2.4; 5.0 and 1.8
times respectively.

According to the direction of regulation of biochemical reactions, these
microelements are divided into FRO inhibitors - antioxidants (Se, Zn, Cu),
activators of these reactions - pro-oxidants (Fe, Co, Cr).

The first group of microelements includes selenium, zinc, copper; the
second - iron, cobalt, chromium. A number of microelements do not change the
rate of free radical reactions, but their accumulation in the body leads to a toxic
effect (mercury, antimony, scandium).

The division of elements into quenchers of free radical oxidation -
antioxidants and activators - pro-oxidants was carried out on the basis of studies of

their effect in model systems (Vladimirov Yu.A. et al., 1972).
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Trace element composition of polymetallic dust in working areas of a copper
smelter (ug/g)

Note: the denominator shows the results of a study of polymetallic dust in the
premises of the TTZ, the reliability of the differences is given in the text.
Table 8
Trace element composition of polymetallic dust in working areas of a copper

smelter (ug/g)

Cu Mn | Au CD hg Cr co Se Zn Fe

1280+ | 0,1+ | 563+ | 150,1+ | 0,01+ | 0,72+ | 0,33+ | 82,0+ | 42,9+ | 430+

48 0,01 {189 |84 0,001 0,05 |0,003 4.1 16 |219

22.1+ | 0,2+ | 2.1+ | 30,5+ |0,001 | 1,2+ |0,66+ 5,6+ |2.1+ |1150
+ _ _ +52

0,9 0,01 (0.1 (0.3 0,001 0,02 |0,006 05 |0,2

Note: the denominator shows the results of a study of polymetallic dust in
the premises of the TTZ, the reliability of the differences is given in the text.

Table 9
Trace element composition of mixed oral fluid of copper smelter
workers (ng/g).

Cu |[Mn |Au |CD |hg |Cr |co Se Zn Fe

368+ | 1,5+ | 0,1+ | 1,8+ | 4.3+ | 3.4+ | 0,14+ | 0,94+ | 34,9+ | 730+

32 01 |0,03/01 (0,2 |0,29|0,00 |0.1 0,7 0'ttiz

80+ | 0,4+ 8,6+ |40+ 0,5+ | 0,5+ | 0,25+ | 0,02+ | 9,6+ | 964+
2

33 |01 |09 0.1 |0,01|0,01 |0,005|05 |48
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Note: the denominator shows the results of a study of mixed oral fluid of
TTZ workers, the reliability of the differences is given in the text.

Table 8. Microelement composition of saliva of workers of the AGMK in
comparison with the microelement composition of hair of workers of the refractory
and heat-resistant metals plant (UzKTZHM) ng/g.

El Saliva of Hair of female workers of
ements AGMK workers UzKTZHM (Vakhidova
D.R., 1993)
Cu 1100,0 + 84,0 3,
3+£1,0
M 1,5 0,69 +0,13
n
Zn 348+ 0,7 14
5+13
Se 0,94 + 0,01 0,42 + 0,09
Co 0,12+ 0,01 1,
48+1,0
Fe 730,0+ 30,0 10
5447
Cr 3,4+ 0,21 0,52 +0,22
H 4,3+0,46 0,11+ 0,027
g
Dr 14,7 + 2,86 7,
O+ 28
Sb 0,09 £ 0,002 0,
6+ 0,18
Sc 0,02 + 0,001 0,43 + 0,09

The content of these microelements was studied in the dynamics of
adaptation processes to removable and non-removable denture designs.

The higher content of copper and gold in polymetallic dust was apparently
associated with the specifics of MPZ production. The results obtained were
statistically significant. At the same time, studies of the content of manganese,
cadmium and mercury showed the unreliability of the differences in the results
found.

The first group, as noted above, includes microelements - antioxidants -

zinc, selenium (diagram 1). The content of these elements in MPD patients with
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intact dentition, metal and partially removable lamellar dentures, and CPPS was
different.
In individuals with partial secondary edentia, the content of antioxidant

microelements in saliva was increased compared to the control group.

group. During the process of prosthetics and adaptation to dentures in
patients with metal structures of dentures, the concentration of zinc and selenium
in saliva decreased, and after the delivery of the dental prosthesis, on the contrary,
it increased sharply. Moreover, the change in zinc content in the saliva of MPZ
workers is more pronounced.

A study of the content of microelements of the pro-oxidant action of cobalt,
iron, chromium (Diagram 2) showed an increase in their concentration in saliva
during the period of adaptation to various designs of dentures.

The content of microelements that are part of antioxidant enzymes,
manganese and copper (diagram 3), increased significantly after prosthetics.
Apparently, restoration of the integrity of the dentition leads to an increase in the
intake of microelements into the body of patients. This was confirmed by the
study of the concentration in the saliva of workers at the medical facilities of
microelements that have a toxic effect - cadmium, mercury (Diagram 4). Their
concentration in saliva also increased after prosthetics.

Thus, working conditions undoubtedly influenced the microelement
composition of the oral fluid of AGMK workers. From the results obtained, it is
necessary to emphasize the significant content of antioxidant elements (selenium,
copper, zinc) in the oral fluid of workers of the MPZ, while in the workers of the
control group (TTZ) an increase in the accumulation of elements of pro-oxidant

action was found.

The content of copper and elements of antioxidant action was significantly

increased in the mixed saliva of workers at the medical facility (P < 0.01). Along
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with this, we found a significantly low content of elements with pro-oxidant
properties (P<0.05). The literature has accumulated a sufficient amount of data on
the activation of lipid peroxidation in the body of workers associated with the
production of heavy metals and metallurgical plants (Yunusova R.T., 1997). The
authors associate biochemical changes in saliva with the toxic effect of prooxidant
elements on the body's antioxidant system, which leads to its destabilization, and
recommend antioxidant therapy. In dental patients with more than 6 metal units in
the denture structure in the mouth, activation of lipid peroxidation was detected,
and therefore antioxidant therapy was proposed. (Agzamkhodzhaev S.S., 1998)

A comparative analysis of the intensity of free radical oxidation in the
saliva of medical workers with partial dentition defects showed less accumulation
of peroxidation products in the oral fluid in this group of subjects (Table 9). This
Is probably due to longer contact of this group of people with polymetallic dust
containing a significant amount of antioxidants. Studies of the microelement
composition of the saliva of MPZ workers with intact dentition and in persons with
partial absence of teeth showed the absence of significantly significant differences,
and therefore we considered it unnecessary to present the results of neutron
activation analysis.

The level of spontaneous lipid peroxidation and in induced lipid
peroxidation systems in medical workers with intact dentition and partial
secondary edentia is practically not differed (P>0.05). The examined MPD
patients had the following dental defects, with the absence of 4 to 6 teeth, i.e.
general need for dental prosthetics was 8-9 units. The selection of such a group of
patients was due to the fact that in the literature there is data on the dependence of
the intensity of lipid peroxidation in saliva on the size of the dentition defect
(Agzamkhodzhaev S.S., 1998; Zufarov S.A. et al., 1999).

Table 9. Intensity of free radical oxidation of lipids in mixed saliva of

copper smelter workers.
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indicators Fre A \ G
e ZP IP P
examined nmol malonic E/
dialdehyde/mg mg
protein* min
lipids
Control Tashkent
(with 26, 53,0 99 0,83
intact dentition) 5+0,9 +0,79 J7+1,15 +0,02
n=15
Control, medical
workers (with intact 18, 31,6 59 1,1
dentition) n=12 9+0,63 | +£1,13 91,4 90,12
MPZ workers
with partial defects 18, 30,8 58, 15,1
dentition n=36 79+0,70 1+0,94 09+0,83 8+0,78
P1:2 0 < 0 0,05
0,05 0,05 0,01
P1:3 0 < 0 [
0,05 0,05 0,01 0,01
P 2:3 0,05 0,0 O
5 0,01

Determination of the content of hydroperoxides in saliva showed that in
patients with partial secondary edentia working in medical work, it is 1.3 times
higher than in persons with intact dentition

(Table 9). A number of works provided data on the activation of lipid
peroxidation in saliva during partial secondary adentia (Agzamkhodzhaev S.S.,
1997; 1998).
Ministry of Health as a result of the increased intake of antioxidant elements, a

However, the results of our research show that workers of the

decrease in the intensity of lipid peroxidation was observed, as evidenced by a
decrease in the amount of MDA in saliva.

Studies of the intensity of free radical oxidation of lipids in the saliva of
MPZ workers with intact dentition, in comparison with similar studies of TTZ

workers, showed a lower content of free malondialdehyde. A decrease in the
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intensity of native LPO was found, along with a spontaneous change in the kinetics
of LPO. The intensity of WGA and WIP are identical. The last two studies are
carried out in vitro and indicate the potential capabilities of the antioxidant system
of saliva when induced by activators of various types (Table 9).

In medical workers, the high content of antioxidant elements in saliva led to
a significantly low level of lipid peroxidation in the oral fluid, as evidenced by the
lower content of free MDA and the low level of inducible lipid peroxidation
systems (Table 9). However, the studied environmental factor did not affect the
accumulation of intermediate LPO products, in particular, in the content of
hydroperoxides.

In the literature there are isolated works devoted to the study of the effect of
high doses of AO elements on the activity of enzymes and on the state of the
detoxifying function of the liver (Yunusova R.T., 1997).

Biochemical studies of the composition of saliva have shown that a higher
content of antioxidant elements leads to a decrease in the activity of the

endogenous antioxidant defense system - enzymes (Table 10).

Table 10. Antiperoxide activity in mixed saliva of copper smelter workers.

Group Total All AITA
Indicators protein g/l lipids mmol H202/
mg/ ml
ml
Control
Tashkent (with 6,5+0,3 0,13+ 343+£0,8
intact dentition) 0,002
n=15
Control,
medical ~ workers 9,2+ 0,089 + 25,3+0,78
(with intact teeth) 0,37 0,003
nearby)
n=12
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MPP workers 7,09 £ 0,20 £ 0,01 34,74 + 1,04
with partial 0,45
dentition defects
n=36
P <0,01 >0,05 <0,05
1:2
P >0,05 >0,05 >0,05
1:3
P >0,05 <0,01 <0,05
2:3

The antiperoxide activity of saliva is studied after cytolysis of the cells
present in it and represents the total antiperoxide activity of a number of enzymes
(catalase, glutathione peroxidase, myeloperoxidase) (Ibragimov U.K. et al., 1993).
We found an increase in antiperoxide activity in the saliva of medical workers who
require dental prosthetics by 12.8 times compared to a group of people with intact
dentition (Table 10). Studies of total lipids have shown that a decrease in the
intensity of free radical oxidation

Shapiro L. et al. used protein concentration as an indicator of the body's
response. Depending on the age of the patient

As the period of use of dentures increases, the amount of protein washed
out with saliva changes. The content of total protein in the saliva of MPP workers
was slightly higher than the control level in persons working in more favorable
working conditions (Tashkent).

This is probably due to an increase in the power of enzymes of the
antioxidant system.

Thus, in the oral fluid of MPZ workers, the increased content of
antioxidant elements affected its physicochemical properties. In medical workers,
the intensity of lipid peroxidation in the free state and in induced systems is
significantly lower than similar indicators in the control group. At the same time,

low activity of antioxidant enzymes was found in the studied group of medical
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workers. Apparently, the excess content of copper, selenium, and zinc in the oral
fluid of MPZ workers compensates for the activity of AOS enzymes. It is
Important to note that the activation of LPO in the oral fluid in persons with partial
dentition defects, discovered by a number of authors (Zufarov S.A. et al., 1997;
Agzamkhodzhaev S.S. et al., 2000) in this study, among workers No MPD was
detected. The study of the content of LPO-GP intermediate products in oral fluid

coincided with literature data.

A number of researchers, when studying the intensity of lipid
peroxidation in oral fluid and blood, found unidirectional changes, which allowed
the authors to conclude that the study of only oral fluid in dental diseases is
informative (Yakubov R.K., 1993; Kurbanov Sh.Sh., 1996; Azimov M. I, et al.
1995).

In the cited works, the authors found activation of lipid peroxidation in a
number of dental diseases, which served as a basis for recommending antioxidant
therapy.

The use of a natural antioxidant and a synthetic antioxidant led to an
acceleration of the restoration of the antioxidant system (Kurbanov Sh.Sh., 1997),
which generally affected the condition of the patients.

Consequently, the literature data reflect the state of AOS deficiency in
patients with LPO activation. We found the opposite situation in workers at
medical facilities, when the environment contains a significant amount of elements
- antioxidants. A few studies present the results of the negative impact of excess
antioxidants on the liver enzyme system in experiments (Tutelyan V.A., 1995) and
in children (Yunusova R.T., 1997). At the same time, there are no studies of the
lipid peroxidation level of oral fluid with excessive intake of AO into the body.

Previously, it was shown that the air in the industrial premises of the
MPZ contained a large amount of antioxidant elements - zinc, selenium. As a
result, a decrease in the number of elements with pronounced pro-oxidant

properties was observed. The imbalance in the body of working MPZ elements -
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antioxidants relative to microelements that enhance free radical oxidation of lipids,
led to a significant change in the biochemical properties of oral fluid. The study of
saliva of patients with medical problems was carried out before dentures and on the
7th, 14th, 21st, 28th day of using dentures. The data presented in Table 12 indicate
a low level of lipid peroxidation products in the oral fluid of patients with partial
dentition defects. Usually these are persons with extensive work experience at a
given enterprise. Patients with partial large defects of the dentition had a low
content of free malondialdehyde, although the content of hydroperoxides was
significantly higher than that of individuals in the control group (employees of the
TTZ) and relative to individuals with intact dentition, workers of the MPZ. In the
process of adaptation

In patients wearing dentures, activation of lipid peroxidation was noted with
a maximum on the 14th day of using dentures. By the end of the studies, there was
a slight downward trend in the studied indicators. (diagram 5).

When studying the intensity of lipid peroxidation in oral fluid when
inducing it with ascorbate and NADPH, the same tendency for an increase in
peroxidation products was found, but the intensity of accumulation is low, which
indicates the high potential of the antioxidant defense system. By the 28th day after
prosthetics, we found an increase in the accumulation of MDA in the enzyme-
independent and enzyme-inducible systems in the oral fluid of patients by 1.2 and
1.14 times, respectively (Table 11). Unlike TTZ workers, MPP workers, due to the
excessive intake of antioxidants into the body, had a low potential for antioxidant
protection to induce lipid peroxidation in vitro. In patients and medical workers, 28
days after prosthetics, an increase in MDA accumulation in axorbate- and
NADPH-dependent states was observed, respectively, by 2.0 and 1.27 times, i.e.
significantly more than for TTZ workers. (diagram 6.7).

A similar response was noted by a number of researchers when studying

the adaptation of patients to removable prosthetics (Agzamkhodzhaev S.S., 1996;
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Zufarov S.A. 1998 and others). The authors offered these patients antioxidant

corrective therapy.

Diagram 5. Indicators of spontaneous LPO in the saliva of patients
employed in the production and processing of non-ferrous metals.

Before
21 Day 14 Day Day 7 prosthetics

Diagram 8. Content of lipid hydroperoxides in the saliva of patients
involved in the production and processing of non-ferrous metals.
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Table 11. Parameters of peroxidation in the saliva of working medical
devices in the dynamics of adaptation to emergency prostheses.

Index Free MDA, WGA, WIP, GP,
nmol/mg nmol/mg nmol/mg U/mg
Duration of the protein.mi protein.min | protein.min lipids
study n
Control
group 26,5+0,9 53,0+0,79 99,7+1,15 0.83+0,02
(Tashkent)
Persons with
intact dentition, 18,97+0,63 31,61+1,13 59,99+1,47 1,197+0,22
medical workers
Persons before 17,22 + 28,07+ 0,98 61,63+ 14,77 £0,52
intact dentition 0,75 0,61
After 7 days
20,66+ 36,34+ 0,83 67,13+ 20,8+ 0,65
0,82 0,63
After 14 days 23,44+ 1,0 | 42,07+0,89 67,33+ 23,80+ 0,58
0,64
After 21 days 21,09+ 37,86+ 0,84 63,97+ 22,61+ 0,57
0,99 0,62
After 28 days 20,04+ 34,07+ 0,80 62,69+ 21,48 £0,55
0,96 0,61

Note: the significance of the differences in the results obtained compared to

the data of patients before prosthetics (P<0.05).

However, our data suggests that in individuals with a high content of

antioxidant elements, one can refrain from this recommendation. The most

adequate indicator of changes in the biochemical properties of oral fluid during

secondary adentia is the content of hydroperoxides. The content of GP in the oral
fluid of dental patients with MPD before prosthetics was 12.2 times higher than
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that of the control group with intact dentition. In the dynamics of the development
of adaptation to dental prostheses, an increase in the content of GP in the oral fluid
was found on the 14th day of the study with a maximum and a gradual decrease by
the 28th day (Table 11, Diagram 8). This assumption was confirmed by the study
of the antiperoxide activity of oral fluid in this group of patients (Table 12). In
patients after prosthetics of the ChSPP with dentures, the dynamics of the studies
revealed an increase in antiperoxide activity, which significantly exceeded the
same indicator for controls from the city of Tashkent and persons with intact

dentition.

Table 13. Antiperoxide activity of saliva of working dental workers and the

content of protein and lipids in it in the dynamics of adaptation to dental

prostheses.
Index APA, nmol Total lipids, Total
Duration of the H202/ml mg/ml saliva protein,
study saliva.min mg/ml
Control group 34.3+0,8 0,13+0,00 6,5+ 0,37
(Tashkent) 2
Persons with intact
dentition, medical 25,3+0,7 0,087+0,0 9,20+0,37
workers 8 06
Persons before intact 34,51+0, 0,117+0,0 7,13+
dentition 86 4 0,45
After 7 days 42,300, 0,12440,0 9,60+0,52
95 5
After 14 days 46,05+0, 0,130=+0,0 10,3+0,4
63 5
After 21 days 47,09+0, 0,217+0,0 9,54+0,38
89 8
After 28 days 41,65+0, 0,238+0,0 9,46+0,39
85 7

Note: the significance of the differences in the results obtained compared to
the data of patients before prosthetics (P<0.05).
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To clarify the relationship between LPO activation and changes in the
amount of oxidation substrates, the total lipid content was studied.

The content of total lipids in the saliva of working dental workers in the
process of adaptation to removable dentures increased by 2 times and on the 28th
day did not tend to decrease (Diagram 9). Thus, prosthetics of the ChSPP leads to
the activation of LPO and an increase in the content of OL in saliva of MPH
patients. The amount of OB increased during the adaptation process by 1.4 times,

reached a maximum by day 14 and gradually decreased by day 28 to the initial

level.
Diagram 9. The content of total lipids in the saliva of patients involved in
the production and processing of non-ferrous metals.
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Diagram 10. The content of total protein in the saliva of patients involved in
the production and processing of non-ferrous metals.
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Thus, the process of adaptation of the ESPP occurs with the participation
of SRO activation and (changes in the activity of the antioxidant defense system)
an increase in all biochemical parameters (Diagram 10).

Fixed denture structures are used to replace defects in the crown of
teeth, small and medium-sized defects in the dentition. Previous studies (Burlakova
E.B., 1982) established that the metals Fe, Co, Cr from which a fixed denture is

made have the ability to participate in redox processes and initiate SRO.

A study of the biochemical properties of oral fluid in patients requiring
fixed prosthetics showed that the accumulation of free malondialdehyde is slightly
lower than in the previous group of patients. Apparently, this is due to the fact that
people in this group had less work experience in medical facilities, and, therefore,
the accumulation of antioxidant elements is less pronounced. The content of free
malondialdehyde in the oral fluid increased in the dynamics of adaptation to
removable metal and fixed dentures (Diagram 5), reaching its maximum value by
the third week after the delivery of the dentures. The intensity of enzyme-
dependent LPO and WPI tended to increase (Table 13, Diagram 6).
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Along with this, an increase in the antiperoxide activity of saliva was
found in medical workers with partial secondary edentia. Apparently, an increase
in the content of microelements with antioxidant activity reduced the accumulation
of end products of lipid peroxidation, while the content of intermediate lipid

peroxidation products (acyl hydroperoxides) remained high. (diagram 11).

Table 14. Parameters of peroxidation in the saliva of medical workers in the

dynamics of adaptation to removable and fixed metal prostheses.

Index Free WGA, WIP, GP,
Duration of the MDA, nmol/mg nmol/mg U/mg
study nmol/mg protein.min protein.mi lipids
protein.m n
in
Control
group 26,5+0,9 53,0+0,79 99,7+1,15 0,83+0,02
(Tashkent)
Persons with
intact dentition, | 18,97+0,6 | 31,61+1,13 59,99+1,4 1,197+0,2
medical workers | 3 7 2
Persons before
intact dentition 18,79+0,7 30,81+ 58,09+0,8 15,17+ 0,6
0,94 3
After 7 days
26,31+0,8 38,78 + 60,63+0,9 16,69+0,6
2 0,98 5 9
After 14 days 24,18+ 45,48+ 1,0 64,06+ 18,36+
1,0 0,97 0,72
After 21 days 33,86+ 54,82+ 1,2 69,78+ 19,83+
1,25 0,95 0,66
After 28 days 28,76+ 61,9+ 1,2 73,51+ 23,18 +
0,89 1,1 0,76

The intensity of peroxidation in the induced systems in the dynamics of
adaptation to dentures increased, which made this group different from patients

with removable dentures. Apparently, the presence of iron in the material from
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which the denture is made, which has variable valence and pro-oxidant properties,
led to the discovered effect.

The antiperoxide activity of saliva in patients with fixed dentures
increased during the adaptation process, reaching its maximum value by the 21st
day after dentures (Table 14). The maximum increase in malondialdehyde in saliva
in this group of patients was synchronous with the greatest antiperoxide activity.
(diagram 11)

In patients - medical workers with minor dentition defects, the content of
GP in the oral fluid was higher than the control group before prosthetics by 18 and
1.53 times, respectively.

In both groups of patients, activation of lipid peroxidation and an increase in
antiperoxide activity were not associated with changes in the amount of total lipids
and total protein (Tables 14, 15). (Diagram 9,10).

Thus, a study of the processes of adaptation to removable and non-
removable dental prosthetics of sick employees of the medical establishment
showed that due to the increased content of antioxidant elements in the oral fluid,
the content of peroxidation products was reduced compared to the control group
and the group of people with intact dentition. Prosthetics with the inclusion of
metal structures led to a slight decrease in the imbalance of elements of anti- and
pro-oxidant action, which affected the biochemical properties of the oral fluid. The
maximum accumulation of lipid peroxidation products in saliva was synchronous
with an increase in antiperoxide activity in it. For persons working in industries
with a high content of antioxidant elements, it is advisable to wear dentures made
of stainless steel containing iron and chromium, which have pro-oxidant
properties.

Similar studies were carried out in dynamics after prosthetics of patients
with secondary edentia, adaptation to fixed dentures - workers of the territorial
factory. We found that before prosthetics, the accumulation of free MDA in the

spontaneous state of LPO was slightly higher than the level of the control group
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(1.14 times). There was a slight downward trend in the rate in the first week of
adaptation to dentures. The design of dentures was mainly represented by plastic
parts for comparative analysis with a similar group of patients and hospital workers
(Table 15). In healthcare workers with a similar dentition defect before prosthetics
with removable dentures, the detected content of free malondialdehyde was
significantly lower.

By the 28th day after using a denture, TTZ workers showed a tendency
towards an increase in the accumulation of MDA, which is apparently associated
with age-related characteristics and lower adaptive capabilities body. Confirmation
of this is the lower level of MDA content in the oral fluid (1.24 times) in a similar

group of patients and medical workers (Table 15).

Table 15. Parameters of peroxidation in the saliva of TTZ workers in the
dynamics of adaptation to fixed dentures.

Index Free MDA, WGA, WIP, GP,
Duration of nmol/mg nmol/mg nmol/mg U/mg
the study protein.min protein.mi protein.mi lipids

n n
Control
group 26,5+0,9 53,0+0,79 99,7+1,15 0,83+0,02
(Tashke
nt)
Persons with
intact 30,3+0,9 58,9+0,8 109,6+1,12 4,5+0,5
dentition,
medical
workers
Persons
before intact 29,76+0,9 59,8+0,8 110,2+1,2 6,8+0,6
dentition
After 7 days 31,3+0,9 61,2+0,8 110,8+1,13 8,240,5
After 14 days 32,9+0,9 70,3+0,9 121,9+1,1 12,1+0,5
After 21 days 34,6+1,0 70,6+0,9 124,4+ 1,2 12,5+ 06
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The most adequate indicator of changes in the biochemical properties of
oral fluid during secondary adentia is the content of hydroperoxides. Thus, in
patients requiring removable prosthetics, a slight increase in the accumulation of
MDA was found. Whereas, the content of GP in the oral fluid of dental patients
was 5.4 times higher than that of the control group with intact dentition. In the
dynamics of development of adaptation to fixed dentures, an increase in the
content of GP in the oral fluid was found to be 15 times relative to the control
group and 2.8 times relative to the same indicator before dentures (Table 15).

In patients requiring fixed prosthetics, and in the oral fluid of TT
workers, the activation of free radical oxidation of lipids was accompanied by a
decrease in the power of antioxidant protection. A decrease in the antiperoxide
activity of saliva was detected, which was 1.36 times lower than the control level.
In the dynamics of adaptation to prostheses, starting from the second week of
research, a restoration of the activity of enzymes of the antioxidant system was
detected, which was manifested by an increase in its activity to control values
(Table 16, Diagram 11).

Tablel6

Antiperoxide activity of the saliva of TTZ workers and the content of
protein and lipids in it in the dynamics of adaptation to fixed dentures.

APA, mg/ml Total
Duration of the study | nmol H202/ml | saliva  Total | lipids,
saliva protein, mg/ml mg/ml
.mi
n
Control group 34,3+0,8 0,13+0,002 6,5+0,3
(city) 7
Tashkent)
People with intact 25,3+£0,78 0,087+0,00 9,20+0,
dentition 6 37
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Before prosthetics 25,2+0,6 0,111+0,00 4.9+0,3
6

The noted changes in the activation of free radical oxidation of lipids and
a decrease in the power of antioxidant defense manifested themselves against the
background of a relative stationarity of the amount of lipids in the blood, i.e. with a
stable amount of oxidation substrates.

It should be noted that against the background of a sanitized oral cavity,
the content of total protein in the oral fluid is significantly reduced, which is
apparently due to the absence of an inflammatory process and less leaching of
plasma proteins into the oral fluid. This is apparently confirmed by the increase in
protein content in the oral fluid in the early stages after prosthetics. The denture,
being a strong mechanical irritant, somewhat injures the mucous membrane, and
we found an increase in the content of total protein in the first week. In the
subsequent periods after using the prosthesis, the inflammatory phenomena
subsided and normalization of the indicator was detected (Table 17).

Thus, prosthetics with fixed metal and removable dentures with a frame
made of alloys containing pro-oxidant microelements Co, Fe, Cr restores the
indicators of LPO-AOS and optimizes the course and timing of the period of

adaptation to dentures in medical workers.
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